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PROJECT 
Factors Affecting Harvest Index and Its Relationship to Grain Yield in Lupins 
BACKGROUND 
Lupins frequently produce high biomasses but disappointingly yields. Poor pod 
set on the main stem and lower branches results in low harvest index (HI). 
This project aims to improve lupin yields across a wide range of envi~onments 
and examines the effect of genetic, environmental, agronomic, and hormonal 
treatments on pod set and HI in the field. We aim to greatly improve the 
knowledge of the mechanisms controlling pod set, as well as determining which 
agronomic and genetic treatments can be used to produce consistent effects on 
pod set and HI in the field. 
The specific aims of this project are: 
(1) to understand the reasons for poor pod set, and low harvest index (HI) in 
lupin crops, 
(2) determine the impact of environment, agronomic treatments, nutrition and 
growth hormones on pod set and HI in lupins, 
(3) examine genetic variation in pod set and harvest index, and assist plant 
breeders in making more rapid advances with selection for these characters. 
Using this information we hope to be able to identify, 
(1) 
(2) 
(3) 
The critical growth stages and processes 
flower and pod abortion in the field. 
Guidelines for plant breeders on optimal 
yields in variable environments. 
Agronomic/hormonal treatments that 
improvements in H.I. and yield of lupins. 
TRIALS 
which determine 
H.I. for high lupin 
give consistent 
Results from the following trials are reported here: 
87GE21 Effect of Plant Density on Branching, Pod Setting 
Development of Lupins 
87GE9 Chemicals to Control Vegetative Growth and Improve Pod Set 
87GE19 Chemicals to Control Vegetative Growth and Improve Pod Set 
87GE72 Effect of Plant Density on Growth and Yield of Lupins 
87E34 Effect of Sowing Time on Yield of Lupin Varieties 
and Yield 
in Lupins 
in Lupins 
LVT Sampling - 1986 and 1987 Seasons - Effect of Genotype and Environment on 
Growth, Yield Components, Harvest Index and Yield of Lupins 
TRIAL 87GE21 
Branching, Pod Setting and Yield Development of Lupins 
AIMS 
To determine the influence of plant density and between-plant variability in 
vegetative growth on the branching, pod setting and yield development of 
lupins. 
TRIAL DETAILS 
The sampling for this work was conducted in a farmer's crop (J.Kilburn, 
Geraldton). The crop (cv. Illyarrie) was sown into wheat stubble on red loamy 
sand. 
At flowering (7/8/87), 100 individual plants, covering the range of within-
crop variation in plant size and competition were selected. Bi-weekly from 
10/8/87 to 31/8/87 when measurements were terminated due to hail damage to the 
crop, branch growth was measured. On each measurement day, samples were also 
taken to determine the relationship between branch length and branch weight. 
The relationship between branch growth and pod setting was examined. 
RESULTS AND DISCUSSION 
Branch growth and pod setting of 100 plants from a bulk crop was examined; 
plants were selected to cover the range of intra-plant size and competition 
evident in the crop. 
Main stem pod number was more closely related to plant size than branch 
growth, both correlations being positive. Number of flowers (range 12-43 per 
plant) was related to plant size (r; 0.626). However, pod number (range 0 
15 per plant) was less well related to flower number (r; 0.418), due to 
markedly variable flower abortion (55-100% with mean 77%). The experiment 
was terminated before maturity due to hail damage. 
It is clear that the relationship between environmental factors, branch growth 
and flower and pod abortion is complicated. During 1988, the effect of 
environment on growth and pod set will be examined using plants carefully 
selected for uniformity; the in-crop variation in growth and pod set will also 
be examined in detail. 
Iahle ~ Branch growth data for~ angustifolius sampled 24/8/87. 
Means and (S.E.). 
Top 
Second 
Third 
Fourth 
Total Plant 
Branch 
Length (cm) 
9.00(1.98) 
10.50(2.51) 
10.35(2.37) 
10.40(2.53) 
Branch 
Dry Wt. (g) 
0.68(0.13) 
0.74(0.18) 
0.60(0.14) 
0.43(0.11) 
6.15(0.89) 
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~ ~ Linear regression equations for branch dry weight versus branch 
length for the four uppermost primary branches of ~ angustifolius 
sampled on 24/8/87. 
Indi:.!:id!.!al bt:an!;;h~s 
D. Wt. (1) = 0.106+ 0.064 Length n=10 Adj. 2 *** R2=o.92o D.Wt.(2)= 0.006+ 0.069 Length n=10 Adj. R2=0.925 *** D.Wt.(3)= 0. 011+ 0.056 Length n=10 Adj. R2=o.902 *** D.Wt. (4)= -0.038+ 0.045 Length n=10 Adj. R =0.937 *** 
AY:et:age .Q.f .ft. branches 
R2=0.824 D.Wt. 0.033+ 0.057 Length n=40 Adj. *** 
Figure ~ Plot of branch dry weight versus branch length for 
branches of~ angustifolius sampled on 24/8/87. 
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I d d I 
o.825ol S d I 
I 
I 
a c 
0.4375j Se a cdb d I 
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Branch Length {cm) 
~ ~ Summarised data for final 
----------------------------------
Mean S.E. 
value 
----------------------------------
Plant Ht (cm.) 62.08 0.55 
Branch 1 (cm.) 13.30 0.36 
Branch 2 (cm.) 15.07 0.37 
Branch 3 (cm.) 14.96 0.40 
Branch 4 (cm.) 12.87 0.44 
Ht Top Infl. (cm.) 46.44 0.53 
Length Infl.(cm.) 17.53 0.34 
Pods per Plant 6.92 0.24 
Flowers per Plant 7.94 0.48 
Fl. Scars /plant 15.06 0.63 
Total Fl. Sites 29.93 0.57 
Plant Dry Wt (g) 8.97 0.52 
Pod Dry Wt (g) 0.19 0.01 
Branch length 
Branch 1 
Branch 2 
Branch 3 
Branch 4 
increase·~ 11 
11.94 0.35 
13.36 0.35 
13.08 0.37 
10.95 0.41 
sampling 
four uppermost 
11 Branch length increase - beginning to end of measurement period 
Figure 2i Relationship between pod setting (pods/plant) and: 
(a) flower number; (b) total dry weight; 
(c-f) length of primary branch 1, 2, 3 and 4 
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Pods 
1.455+ 
= 4.439+ 
0.182 Flowers n =99 Adj. R~=0.175 *** 
0.277 Dry Wt. n=99 Adj. R =0.346 *** 
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o.oooi------A-------I--------------I--------------I--------------1 l------aa------1--------------1--------------1--------------l 0.000 6.2SO 12.SOO 1817SO 25.0 0 6.250 12.SOQ 18.7SO 2S.O Lengtfi Increase of Pr1mary Branch (cm) Length Increase of Pr1mary Branch 2 (cm) 
Pods 
Pods 
4.502+ 
3.875+ 
0.203 Branch 1 
0.228 Branch 2 
n=99 Adj. R~= 0.077 ** 
n=99 Adj. R = 0.100 *** 
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TRIAL 87GE9 
Chemicals to Control Vegetative Growth and Improve Pod Set in Lupins 
AIMS 
To examine the effect of a number of growth regulating chemicals on the 
branching, pod setting and yield of lupins under conditions favouring high 
biomass production. 
TRIAL DETAILS 
The trial was conducted in a farmer's crop (D. Lee-Steere, W. Binnu) sown in 
late April (cv. Illyarrie) on yellow sandplain soil. Plant stand was sub-
optimal. 
A range of plant growth regulating chemicals were applied soon after full 
flowering on 22/7/87 using a Herbi sprayer modified to permit easy small-plot 
application of different treatments. There was no evidence of spray drift. 
A randomised block trial design with three replications was used. Details of 
chemicals and application rates are given in Table 1. Rates were determined 
from limited data available from suppliers, and in the literature. 
~ ~ Growth Regulators on Lupins 
I Chemical Active I Rate of Application 1 
Ingredient 1---------------------------------1 
I I Low (L) I Medium (M) I High (H) I 
----------l--------------------------------l----------1-----------l----------l 
2,4-D ISOO g/1 amine I SOml/ha I lOOmljha I 200ml/hal 
2, 4-DB 1400 g/1 2, 4-DB I 200 I 400 I 800 I 
AGS MH I2SO g/1 malic hydrazide I SOO I 1000 2000 I 
Bladex I I 200 I 400 800 I 
Brodal 1500 g/1 difluenican I SO I 100 200 1 
Cultar 1250 g/1 paclobutrazol I 200 I 400 800 1 
Cycocel 1 77 g/1 chlormequat chloride I 500 I 1000 2000 1 
Ethrel 1480 g/1 etephon I 200 I 400 800 I 
FR154 7 1200g s imazine + 7 5g diflufenican I 200 I 400 800 I 
MCPA 1500 g/1 MCPA amine I 50 I 100 200 I 
Metrib * 1700 gjkg metribuzin I 50 I 100 200 I 
Pix I I soo I 1000 2000 I 
S3307D * 1100 gjkg uniconazole I SO I 100 200 I 
Simazine ISOO g/1 simazine I SOO I 1000 2000 I 
control I I o I o o I 
* Wettable powder (gjha) 
RESULTS AND DISCUSSION 
See Results and Discussion section for Trial 87GE19 for overall discussion of 
applicability of plant growth regulators for lupins. 
Iahlg ~ Symptoms of crop effect of growth regulating chemical treatment and 
rate on ~ angustifolius and effect on pod setting and growth 
I Crop Height Chlorosis Pod & I Plant Main-stem Primary Total I 
I !Distortion Reduction Flower I Density Pods Branch Dry Wt.j 
I I Abortion I pljsqm. jsqm. Podsjsqm. gjsqm. 1 
l-------------l---------------------------------------l-----------------------------------1 
12.4-D L I 2.6 2.0 2.3 1.6 I 24.6 104.0 18.6 469.0 I 
I M I 3.6 3.3 3.3 2.0 I 29.3 100.0 36.0 409.0 I 
I H I 4.0 3.0 3.3 3.0 I 22.6 46.6 0.0 322.0 
12,4-DB L I 3.3 2.6 1.6 1.6 I 26.0 92.6 75.3 392.0 
I M I 3.3 3.0 3.3 2.0 I 27.3 100.0 34.0 485.8 
I H I 3.3 3.0 3.3 1.6 I 27.3 63.3 15.3 363.5 
lAGS MH L I 0.0 0.0 0.0 2.3 I 38.6 191.3 109.3 627.6 
I M 0.0 0.0 0.0 2.0 I 26.6 171.3 102.6 581.4 
I H 0.0 0.3 0.0 2.0 I 24.0 121.3 90.6 563.3 
IBladex L 1.3 0.6 1.0 2.3 31.3 100.0 76.0 432.7 
I M 1.3 0.0 1.3 2.3 34.6 122.6 75.3 400.7 
I H 3.6 2.0 3.0 2.6 26.6 16.0 18.0 235.0 
jBrodal L 0.3 0.0 0.6 1.3 28.0 152.0 94.0 569.6 
I M 1.0 0.3 1.0 1.6 20.0 108.0 58.6 447.8 
I H 0.0 0.3 1.3 2.0 25.3 161.3 106.6 480.5 
jCONTROL 0.3 0.3 0.6 2.3 32.6 155.3 100.6 574.5 
jCultar L 0.0 0.0 0.6 1.3 27.3 132.6 73.3 486.5 
I M 0.0 0.6 0.3 1.3 26.6 106.6 86.6 474.7 
I H 0.0 0.0 0.0 2.3 21.3 108.6 78.6 449.1 
ICycocel L 0.3 0.0 0.3 1.6 28.6 128.0 82.0 510.6 
I M 0.6 0.3 0.0 1.6 31.3 162.0 106.0 565.2 
I H 0.3 0.0 0.6 2.0 30.0 143.3 80.6 604.4 
IEthrel 
I 
I 
I FR1547 
I 
I 
IMCPA 
I 
I 
jMetrib 
I 
I 
IPix 
I 
I 
L 
M 
H 
L 
M 
H 
L 
M 
H 
L 
M 
H 
L 
M 
H 
0.0 
0.3 
0.6 
1.0 
0.0 
0.6 
2.6 
4.0 
1.0 
0.3 
1.6 
1.0 
0.3 
0.3 
0.3 
0.3 
0.3 
0.6 
0.3 
0.0 
0.3 
1.6 
2.3 
3.0 
0.0 
0.6 
0.6 
0.3 
0.0 
0.0 
0.6 
1.0 
1.0 
1.0 
0.6 
0.6 
2.0 
3.6 
4.0 
1.0 
1.3 
1.0 
0.3 
0.3 
0.6 
3.3 
2.0 
2.3 
1.6 
1.3 
2.0 
2.6 
3.0 
3.3 
1.6 
3.0 
1.6 
2.3 
2.3 
2.0 
28.6 
24.6 
27.3 
29.3 
27.3 
29.3 
26.0 
26.0 
25.3 
24.0 
31.3 
30.0 
32.0 
29.3 
26.0 
81.3 
88.0 
60.6 
151.3 
141.3 
166.0 
103.3 
44.6 
44.6 
119.3 
98.6 
130.6 
140.0 
155.3 
136.6 
54.6 496.9 
64.6 482.8 
43.3 500.0 
87.3 504.1 
77.3 455.4 
92.0 564.0 
55.3 432.4 
0.0 306.5 
4.0 312.8 
72.0 502.4 
70.6 418.6 
86.6 469.6 
90.0 
84.0 
84.6 
522.7 
554.4 
451.7 
IS3307D L 0.6 0.0 0.0 1.6 24.0 109.3 65.3 433.1 
I M 0.0 0.0 0.3 1.6 27.3 142.0 88.6 542.9 
I H 0.0 0.3 0.0 1.6 36.0 184.0 111.3 670.9 
ISimazine L I 0.6 0.0 0.3 1.6 24.6 134.0 78.6 460.6 
I M I 0.6 0.0 0.6 1.6 26.0 164.0 88.6 558.9 
I H I 1.0 0.3 0.3 1.3 31.3 134.6 86.6 444.1 
1-----------------------------------------------------------------------------------------
l 6.3 29.4 19.6 87.0 
I n.s. *** *** ** 
-----------------------------------------------------------------------------------------
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TRIAL 87GE19 
Chemicals to Control Vegetative Growth and Improve Pod Set in Lupins 
AIMS 
To examine the effect of a number of growth regulating chemicals on the 
branching, pod setting and yield of lupins under conditions favouring high 
biomass production. 
TRIAL DETAILS 
The trial was conducted in a farmer's crop (C. Williamson, Nabawa) sown in 
late May (cv. Illyarrie) on red loamy sand. Plant density was super-optimal 
but both the plant stand and crop growth were very uniform. 
A range of plant growth regulating chemicals were applied at "big bud" stage 
on 23/7/87, flowering (10 days later on 3/8/87) and flowering on the branches 
(a further 10 days later on 13/7/87) using a Herbi sprayer modified to permit 
easy small-plot application of different treatments. There was no significant 
spray drift. A split plot trial design with three replications was used (Main 
plots =Time of application). Details of chemicals and application rates are 
given in Table 1. Rates were determined from limited data available from 
suppliers, and in the literature. 
~ ~ Growth Regulators on Lupins 
Chemical Active Rate of Application I 
Ingredient ---------- ----------------------1 
Low (L) Medium (M) I High (H) I 
---------- -------------------------------- ---------- -----------1----------1 
2,4-D 500 g/1 amine 50ml/ha 100ml/ha I 200ml/hal 
2,4-DB 400 g/1 2,4-DB 200 400 800 1 
AGS MH 250 g/1 malic hydrazide 500 1000 2000 I 
Bladex 2oo 400 800 I 
Brodal 500 g/1 difluenican 50 100 200 I 
Cultar 250 g/1 paclobutrazol 200 400 800 I 
Cycocel 77 g/1 chlormequat chloride 500 1000 2000 I 
Ethrel 480 gjl etephon I 200 400 800 I 
FR1547 200g simazine + 75g diflufenicanl 200 400 800 I 
MCPA 500 g/1 MCPA amine I 50 100 200 I 
Metrib * 700 gfkg metribuzin I 50 1oo 200 I 
Pix I 500 1000 2000 1 
S3307D * 100 gjkg uniconazole I 50 100 200 I 
Simazine 1500 g/1 simazine I 500 1000 2000 1 
Control I I o o o I 
* Wettable powder (gjha) 
RESULTS AND DISCUSSION 
Comments Qn Specific Chemicals 
2,4-D : Caused severe crop distortion and 
earlier applications and higher rates. 
distortion for latest application. 
some stem chlorosis 
Caused only minor 
for 
crop 
2,4-DB: Caused marked crop distortion at earliest application time only. 
Much reduced effect compared with 2,4-D. 
Bladex: Marked leaf chlorosis/necrosis for all rates at first 
application time. Little crop damage for later application. 
Brodal: Minor visu~l symptoms - chlorotic spots on upper leaves. 
Ethrel: Marked delay in 
flowers. Flowers 
application. 
flowering and 
on primary 
subsequent 
branches 
abortion 
aborted 
FR1547: As for Brodal, except that effect slightly greater. 
MCPA As for 2,4-D. 
Metribuzin: Similar to Bladex. 
application times. 
Marked crop damage for 
of 
for 
first 
most 
late 
two 
Two field experiments have examined the ability of fourteen growth regulators 
to improve pod set of L.angustifolius. In neither experiment did any of the 
treatments significantly improve pod set on either the main stem or primary 
branches, or increase seed yield. A number of chemicals (2,4-D, 2,4-DB, 
Bladex, Ethrel, MCPA and Metribuzin) resulted in significant phytotoxicity and 
yield reduction. Only the chemicals Agslo.MH (maleic hydrazide), FR1547 
(simazine + diflufenican) and S3307D (uniconazole) gave sufficient indications 
that they may be useful growth regulators for pod-set improvement in lupins. 
It is clear that most plant growth regulators available in Australia are 
unsuitable for lupins. Similarly, there is limited local expertise in the use 
of growth regulators, or in their development for commercial use. We believe 
that the most productive approach will be to study recent developments i~ 
plant growth regulators in Europe, where new chemicals are now being used on a 
range of broadacre oilseed, cereal and legume crops. 
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~ ~ Ratings For Crop Distortion 0 = no effect, 5 =maximum distortion 
Ratings For Height Reduction 0 = no effect, 5 = maximum distortion 
I Tl = Big bud stage; T2 = Flowering; T3 = Branch flowering stage. 
--------------- -----------------------------------------
I Crop Distortion Height Reduction --------------- -----------------------------------------I TREAT RATE Tl T-2 T3 I Tl T2 T3 I 
1--------------- -------------------1---------------------1 
I I 2,4-D L 4.3 3.6 1.0 I 4.3 3.0 0.3 I I M 4.6 5.0 1.6 I 4.6 4.6 1.0 I 
I H 5.0 5.0 2.0 I 5.0 5.0 1.0 I 
I I 
2,4-DB L 3.6 0.6 0.0 I 2.6 0.0 0.0 I 
I M 3.G 1.3 1.0 I 2.6 0.0 0.3 I 
I H 4.0 1.0 1.0 I 3.6 0.0 0.6 I 
I AGS MH L 0.0 0.0 0.0 I 0.0 0.0 0.0 I 
I I M 0.0 0.0 0.0 I 0.6 0.0 0.0 I I H 0.0 0.0 0.0 I 1.0 0.0 0.0 I Bladex L 2.0 0.3 0.0 I 0.3 0.0 0.3 I 
M 2.0 0.0 0.0 I 1.6 0.3 0.0 I 
I H 1.6 0.0 0.0 I 1.6 0.0 0.0 Brodal L 0.0 0.3 0.0 0.0 0.0 0.0 
M 0.0 0.0 0.0 0.0 0.0 0.0 
I' 
H 0.0 0.6 0.0 0.3 0.0 0.0 
CONTROL 0.0 0.0 0.0 0.3 0.0 0.0 
Cultar L 0.3 0.0 0.0 0.3 0.3 0.0 
M 0.0 0.3 0.0 0.3 0.0 0.0 
I H 0.0 0.0 0.0 0.3 0.3 0.0 Cycocel L 0.0 0.3 0.0 0.3 0.0 0.0 M 0.0 0.0 0.0 0.0 0.0 0.0 
H 0.0 0.0 0.0 0.0 0.0 0.0 
' 
Ethrel L 0.0 0.3 0.0 0.0 0.3 0.0 
M 0.0 0.0 0.0 0.0 0.6 0.0 
H 0.0 0.0 0.0 0.3 0.3 0.0 
I 
FR1547 L 0.0 0.0 0.0 0.3 0.0 0.3 
M 0.0 0.6 0.0 0.6 0.0 0.0 
H 0.3 0.0 0.0 1.3 0.0 0.0 
MCPA L 3.6 3.0 0.0 3.3 2.3 0.0 
I M 4.6 4.6 1.3 4.6 4.3 1.0 H 4.6 5.0 2.0 4.6 5.0 1.3 Met rib L 1.0 0.6 0.0 0.3 0.0 0.0 
M 1.0 0.6 0.0 0.3 0.3 0.3 
I H 2.6 1.6 0.0 0.3 0.0 0.3 Pix L 0.0 0.0 0.0 0.6 0.0 0.0 
M 0.0 0.0 0.0 0.3 0.0 0.0 
·a· 
H 0.0 0.0 0.0 0.0 0.0 0.0 
S3307D L 0.0 0.0 0.0 0.3 0.0 0.3 
M 0.0 0.0 0.0 0.0 0.3 0.0 
H 0.0 0.0 0.0 0.6 0.0 0.0 
I Simazine L 0.0 0.0 0.0 0.0 0.0 0.0 M 0.0 0.6 0.0 0.3 0.0 0.6 H o.o 0.0 0.0 0.3 0.3 0.0 
----------------------------------------------------------·I' 
I 
I 
I' 
- bq 
I 
Iahle ~ Ratings For Chlorosis 0 = no effect, 5 = maximum distortion 
Ratings For Flower and Pod Abortion 0 = no effect, 5 maximum 
I abortion. Tl = Big bud stage; T2 = Flowering; T3 = Branch flowering stage. 
--------------------------------------------------------- I/ Chlorosis I Flower & Pod Abortion! 
--------------- ------------------- ---------------------
I TREAT RATE T1 T2 T3 Tl T2 T3 I I 1--------------- ------------------- ---------------------1 
I 2,4-D L 2.6 2.0 0.0 5.0 3.6 0.6 I 
I M 3.0 4.6 0.0 5.0 4.6 1.3 I I I H 3.6 5.0 0.0 5.0 5.0 1.3 I ' -, .. ,, I 2,4-DB L 1.3 0.3 0.0 0.6 2.6 0.0 I 
I M 1.6 0.3 0.0 1.6 2.6 0.3 I 
I H 2.6 0.6 0.0 3.6 2.6 0.6 I 'I I AGS MH L 0.3 0.0 0.0 1.6 2.0 0.0 I I M 0.3 0.0 0.0 1.6 2.0 0.0 I 
I H 0.3 0.0 0.0 2.0 3.0 0.0 I 
Bladex L 2.6 0.0 0.0 2.3 2.3 0.0 I ,, 
M 3.3 0.3 0.3 2.3 2.6 0.3 I 
H 3.0 0.0 0.0 1.6 2.6 0.0 I 
Brodal L 0.3 0.0 0.0 0.6 3.0 0.0 I 
I M 0.3 0.0 0.0 1.3 2.3 0.0 I H 0.6 0.3 0.0 1.6 2.6 0.0 I 
CONTROL 0.3 0.0 0.0 1.3 2.0 0.0 I 
Cultar L I 0.3 0.0 0.0 2.0 2.6 0.0 I ,, 
M I 0.0 0.0 0.0 2.0 2.3 0.0 I 
H I 0.3 0.3 0.0 2.3 2.3 0.0 I 
Cycocel L . I 0.3 0.0 0.0 1.3 2.0 0.0 I 
M I 0.0 0.0 0.0 1.6 3.0 0.0 I I H I 0.6 0.0 0.3 1.3 3.0 0.0 I Ethrel L I 0.3 0.0 0.0 4.0 4.0 1.0 I 
M I 1.6 0.0 0.0 5.0 4.3 1.0 I 
I H I 0.6 0.0 0.0 5.0 4.3 0.6 I FR1547 L I 0.6 0.0 0.0 2.0 2.6 0.0 I 
M 0.6 0.3 0.0 2.0 2.3 0.0 I 
H 1.0 0.3 0.0 1.6 3.0 0.0 I ,. 
MCPA L 2.3 1.6 0.0 4.3 3.6 0.0 I 
M 3.0 4.6 0.0 5.0 5.0 1.3 I 
H 3.3 5.0 0.0 5.0 5.0 1.6 I 
Met rib L 1.3 0.0 0.0 1.3 2.0 0.0 I I M '2.3 1.6 0.0 2.3 2.6 0.0 I 
H 3.3 1.0 0.3 1.6 2.3 0.0 I 
Pix L 0.3 0.0 0.0 1.6 2.3 0.0 I il M 1.0 0.0 0.0 1.3 2.6 0.0 I 
H 0.3 1.0 0.0 1.0 2.3 0.0 I 
S3307D L 0.0 0.0 0.0 1.3 2.3 0.0 I 
M 0.3 0.0 0.0 1.6 2.0 0.0 I ,, 
H 0.6 0.3 0.0 2.0 2.3 0.0 I 
Simazine L 0.3 0.0 0.0 0.6 1.6 0.0 I 
M 0.3 0.0 0.0 2.0 2.0 0.0 I 
H 0.3 0.0 0.0 2.0 2.0 0.0 I 'I· ----------------------------------- ---------------------
I 
I 
/1· 
I 
I 
I 
I 
I 
I 
I 
I 
t· 
I 
I 
t· 
I 
D 
Iahle ~Plant density (plantsjsqm.) and plants bearing pods (plantsjsqm.) 
T1 = Big bud stage; T2 = Flowering; T3 = Branch flowering stage. 
----------------------------------------------------------------------------Plant Density Plants with Pods 
----------------------------------------------------------------------------I TREAT RATE I T1 T2 T3 MEAN I T1 T2 T3 MEAN I l--------------1-----------------------------l-------------------------------l 2,4-D L I 76.0 
M I 88.6 
H I 84.6 
2,4-DB L I 80.0 
M I 60.0 
H I 74.0 
AGS MH L I 74.6 
M I 82.6 
H I 64.0 
Bladex L I 64.6 
M I 71.3 
H I 78.0 
Brodal L I 79.3 
M 1106.6 
H I 94.0 
CONTROL 98.6 
Cultar L 58.0 
M 84.6 
H 87.3 
Cycocel L 72.0 
M 88.0 
H 84.6 
Ethrel L 80.6 
M 84.0 
H 90.6 
FR1547 L 76.0 
M 64:6 
H 98.0 
MCPA L 82.6 
M 109.3 
H 92.0 
Metrib L 78.6 
M 80.6 
H 64.6 
Pix L 83.3 
M 84.0 
H 98.6 
S3307D L 71.3 
M 87.3 
H 70.0 
Simazine L 66.0 
M 82.0 
H 90.0 
76.0 
37.3 
73.3 
67.3 
60.0 
64.0 
58.6 
73.3 
64.6 
75.3 
62.0 
62.0 
68.0 
58.6 
70.0 
59.6 
77.3 
57.3 
61.3 
84.0 
65.3 
74.6 
64.0 
75.3 
78.6 
65.3 
71.3 
68.0 
70.0 
62.6 
68.6 
74.0 
71.3 
68.0 
62.0 
66.6 
58.6 
72.6 
70.6 
69.3 
59.2 
58.6 
53.3 
84.6 
76.0 
69.3 
68.0 
68.6 
66.6 
76.0 
80.0 
72.0 
58.6 
64.6 
67.3 
63.3 
68.0 
56.0 
60.0 
55.3 
63.3 
73.3 
58.6 
64.6 
87.3 
50.0 
61.3 
84.6 
70.0 
66.6 
76.6 
83.3 
58.6 
66.0 
68.6 
72.6 
67.3 
73.3 
67.3 
69.3 
55.3 
68.6 
75.3 
52.6 
68.0 
73.3 
78.8 
67.3 
75.7 
71.7 
62.8 
68.2 
69.7 
78.6 
66.8 
66.2 
66.0 
69.1 
70.2 
77.7 
73.3 
72.7 
63.5 
68.4 
74.0 
71.5 
72.6 
82.2 
64.8 
73.5 
84.6 
70.4 
67.5 
80.8 
78.6 
76.8 
75.5 
73.8 
74.8 
66.6 
72.8 
72.6 
75.5 
66.4 
75.5 
71.5 
59.3 
69.5 
72.2 
58.6 
20.0 
31.9 
75.3 
78.7 
40.0 
74.0 
81.8 
81.6 
83.4 
69.1 
70.9 
75.4 
65.7 
65.9 
70.9 
78.9 
77.2 
51.3 
82.6 
71.1 
78.0 
79.0 
75.4 
76.9 
78.8 
74.6 
73.8 
61.7 
42.8 
34.9 
79.0 
73.0 
82.1 
75.9 
67.6 
69.0 
79.0 
70.7 
62.1 
62.2 
66.7 
75.9 
68.4 
45.5 
34.5 
77.8 
72.0 
72.5 
71.0 
65.5 
87.7 
64.3 
68.8 
45.5 
47.2 
76.1 
76.3 
72.3 
65.8 
70.1 
77.2 
62.1 
69.4 
66.7 
68.3 
76.3 
71.7 
58.4 
69.0 
57.9 
62.6 
36.4 
27.6 
72.3 
74.7 
65.4 
63.4 
84.1 
61.0 
68.6 
53.5 
65.7 
41.3 
66.9 
54.7 
55.6 
56.4 
59.2 
78.7 
75.1 
65.0 
70.3 
60.6 
77.6 
77.9 
70.4 
82.0 
80.0 
71.0 
82.8 
73.2 
71.3 
68.9 
67.9 
80.3 
70.3 
81.8 
70.2 
58.4 
65.3 
66.6 
80.9 
66.3 
53.8 
61.0 
59.4 
68.2 
76.0 
73.5 
76.9 
65.3 
61.0 
83.5 
71.0 
71.7 
69.6 
79.0 
65.7 
60.9 
40.6 
41.8 
77.3 
75.3 
59.2 
71.8 
69.3 
82.3 
75.2 
69.4 
66.1 
67.5 
70.9 
75.0 
72.1 
72.0 
72.1 
65.5 
75.0 
70.3 
75.5 
72.5 
70.0 
71.3 
67.9 
74.8 
66.0 
59.4 
46.7 
40.6 
73.1 
74.6 
73.6 
72.0 
72.3 
63.7 
77.0 
65.1 
66.5 
57.7 
70.9 
65.4 
-------------------------------------------- -------------------------------MEAN I 81.8 66.4 68.1 72.1 68.4 64.1 70.2 67.6 
-------------------------------------------- -------------------------------
Statistical Analysis 
Times P <.05 S.E.= 4.2 
Treatments NS 
Times*Treats P <.05 S.E. = 12.7 
S.E.(same time)=12.1 
Statistical 
Times 
Treatments 
Times*Treats 
Analysis 
NS 
P <.001 S.E. = 
NS 
8.20 
Iahle ~Pod number on the main stem and uppermost primary branch (podsfsqm.) 
T1 = Big bud stage; T2 = Flowering; T3 = Branch flowering stage. 
Main Stem Primary Branch 
TREAT RATE I T1 T2 T3 MEAN I T1 T2 T3 MEAN 
--------------I-----------------------------I-------------------------------
2,4-D L I 56.6 160.0 140.6 119.1 I 17.3 90.0 37.3 48.2 
2,4-DB 
AGS MH 
Bladex 
Brodal 
CONTROL 
Cultar 
M I 30.0 45.3 93.3 56.2 I 16.0 38.0 14.0 22.6 
H I 2.6 66.0 97.3 55.3 I o.o 47.3 7.3 18.2 
L I 184.0 164.0 180.6 176.2 I 140.6 112.0 144.0 132.2 
M 1 125.3 126.6 160.0 137.3 I 56.0 82.0 119.3 85.7 
H 64.6 149.3 104.0 106.0 ~0~0 117.3 68.0 68.4 
L 172.0 142.0 197.3 170.4 112.0 84.6 138.0 111.5 
M 183.3 153.3 170.6 169.1 100.0 98.0 116.6 104.8 
H 179.3 157.3 152.0 162.8 13~.6 145.3 108.0 130.6 
L 121.3 153.3 128.0 134.2 80.6 101.3 , 95.3 92.4 
M 90.0 146.0 109.3 115.1 56.6 109.3 84.0 83.3 
H 112.6 84.0 178.0 124.8 64.6 52.6 111.3 76.2 
L 159.3 126.0 146.6 144.0 118.6 84.0 107.3 103.3 
M 127.3 172.6 139.3 146.4 138.0 121.3 119.3 126.2 
H 184.0 178.6 184.0 182.2 100.0 128.0 143.3 123.7 
207.3 149.3 160.0 172.2 142.6 143.6 126.6 137.6 
L 110.6 193.3 131.3 145.1 102.0 128.0 107.3 112.4 
M 184.0 113.3 144.0 147.1 150.6 72.0 109.3 110.6 
H 124.0 158.6 154.0 145.5 115.3 109.3 126.0 116.8 
Cycocel L 170.0 177.3 149.3 165~5 122.6 138.~ 112.0 124.4 
Ethrel 
FR1547 
MCPA 
Metrib 
Pix 
S3307D 
M 196.0 154.0 139.3 163.1 136.0 107.3 116.0 119.7 
H 196.0 143.3 231.3 190.2 144.0 106.6 168.0 139.5 
L 122.6 110.6 85.3 109.5 116.0 98.6 86.6 100.4 
M 126.0 146.0 107.3 126.4 135.3 52.6 101.3 112.2 
H 112.0 102.0 152.0 122.0 69.3 50.6 136.6 85.5 
L 187.3 132.0 118.6 146.0 133.3 109.3 71.3 98.4 
M 149.3 137.3 206.0 164.2 101.3 128.0 160.0 115.1 
H 238.6 147.3 167.3 184.4 147.3 101.3 136.0 132.2 
L 132.0 126.0 125.3 127.7 54.0 51.3 61.3 55.5 
M 26.6 50.0 82.0 52.8 8.0 34.6 21.3 21.3 
H 6.6 27.3 78.6 37.5 3.3 84.0 19.3 17.3 
L 167.3 208.8 181.3 185.8 94.6 152.8 117.3 121.6 
M 108.6 174.6 151.3 144.8 97.3 146.0 108.0 117.1 
H 127.3 140.0 121.3 129.5 81.3 100.6 84.0 88.6 
L 203.3 134.0 184.0 173.7 138.6 119.3 142.6 133.5 
M 167.3 210.0 134.0 170.4 108.0 115.3 113.3 112.2 
H 192.0 116.6 128.0 145.5 123.3 82.0 72.0 92.4 
L 172.0 156.0 140.6 156.2 124.6 108.6 118.6 117.3 
M 216.6 175.3 155.3 182.4 150.6 128.6 100.6 126.6 
H 146.6 182.6 132.0 153.7 122.6 133.3 138.6 131.5 
Simazine L 186.6 116.2 129.3 144.0 114.6 67.2 88.0 89.9 
M 156.0 100.6 184.0 146.8 128.0 75.3 139.3 114.2 
H 190.6 99.3 153.3 147.7 I 116.0 72.6 102.0 96.8 I 
--------------------------------------------l-------------------------------1 
MEAN I 142.2 137.3 144.6 141.4 I 98.6 97.0 102.2 99.3 I 
Statistical Analysis 
Times NS 
Treatments P <.001 S.E. = 19.8 
Times*Treats P <.001 S.E. = 36.2 
StatisticalAnalysis 
Times NS 
Treatments P <.001 S.E. = 15.7 
Times*Treat P <.005 S.E. = 29.0 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I ,, 
I 
t 
I 
I 
I 
S.E.(same time)=34.4 S.E.(same time)=27tl 
1 
I 
I 
I 
I 
t 
--1 
t· 
I 
I 
I 
·a 
I 
a· 
I 
il' 
' I 
• ~~· 
I 
_I 
.!.ab..le .fu. Pod number on the main stem and uppermost primary branch (pods/plant) 
T1 = Big bud stage; T2 = Flowering; T3 = Branch flowering stage. 
' 
Main Stem Primary Branch 
I TREAT RATE I T1 T2 T3 MEAN I T1 T2 T3 MEAN I 
1--------------l-----------------------------l-------------------------------
2, 4-D L 
M 
H 
2,4-DB L 
M 
H 
AGS MH L 
M 
H 
Bladex L 
M 
H 
Brodal L 
CONTROL 
M 
H 
Cultar L 
M 
H 
Cycocel L 
M 
H 
Ethrel L 
M 
H 
FR1547 L 
M 
H 
MCPA L 
M 
H 
Metrib L 
M 
H 
Pix L 
M 
H 
S3307D L 
M 
H 
Simazine L 
M 
H 
MEAN 
1.53 
1.10 
0.03 
3.06 
2.70 
2.33 
3.16 
2.86 
3.43 
2.26 
2.00 
2.13 
2.70 
2.40 
2.96 
3.03 
2.40 
2.86 
3.23 
2.96 
3.43 
2.93 
2.03 
2.10 
1. 76 
3.10 
3.10 
3.26 
3.00 
0.63 
1.16 
2.56 
2.26 
2.56 
3.16 
3.06 
3.10 
3.03 
3.73 
3.46 
4.70 
3.03 
2.80 
2.63 
Statistical Analysis 
Times P <.005 S.E. 
Treatments P <.001 S.E. 
Times*Treats NS 
3.13 
2.36 
2.70 
2.93 
2.96 
3.43 
3.30 
3.23 
2.66 
3.10 
3.50 
2.93 
3.86 
3.93 
3.36 
3.54 
3.83 
2.83 
3.36 
3.33 
3.50 
3.00 
2.43 
2.50 
1.93 
3.43 
2.90 
3.90 
2.83 
2.06 
2.73 
3.96 
3.36 
3.10 
3.40 
3.73 
3.33 
3.16 
4.63 
3.93 
2.81 
2.66 
3.30 
2.96 
2.20 
2.53 
3.36 
3.30 
2.90 
3.73 
3.63 
2.73 
2.83 
2.63 
3.23 
3.03 
3.00 
4.00 
3.66 
3.50 
3.43 
3.33 
3.76 
3.10 
3.23 
2.86 
3.10 
2.70 
2.56 
3.83 
3.36 
2.86 
2.53 
2.10 
3.80 
2.83 
2.46 
3.26 
3.16 
3.23 
3.06 
3.23 
2.60 
3.50 
3.50 
3.26 
2.54 
1.88 
1. 75 
3.12 
2.98 
2.88 
3.40 
3.24 
2.94 
2.73 
2.71 
2.76 
3.20 
3.11 
3.44 
3.41 
3.24 
3.04 
3.31 
3.35 
3.34 
3.05 
2.44 
2.56 
2.13 
3.03 
3.27 
3.51 
2.9Q 
1.·74 
2.00 
3.44 
2.82 
2. 71 
3.27 
3.32 
3.22 
3.08 
3.86 
3.33 
3.67 
3.06 
3.12 
3.18 3.11 2.97 
0.074 
0.401 
I 0.40 
I _ o. 30 
I o.oo 
I 2.30~ 
I 1.20 
I 0.63 
I 2.13 
I 1.56 
I 2.70 
1.50 
1.23 
1.20 
1.93 
2.56 
1.63 
2.10 
2.33 
2.33 
2.93 
2.16 
2.23 
2.20 
1. 76 
2.36 
1.13 
2.16 
2.20 
2.00 
0.93 
0.20 
0.83 
1.43 
1. 76 
1.66 
2.30 
2.00 
1.90 
2.33 
2.56 
2.93 
2.83 
2.53 
1. 76 
1. 70 
2.00 
1.80 
2.00 
1.96 
2.66 
1. 96 
2.10 
2.60 
2.03 
2.70 
1. 90 
2.50 
2.73 
2.36 
3.87 
2.53 
1.80 
2.20 
2.70 
2.46 
2.23 
2.16 
1. 73 
1.00 
2.40 
1.80 
3.13 
1.16 
1.50 
3.40 
2.84 
2.80 
2.33 
3.03 
2.06 
2.40 
2.20 
3.50 
2.86 
1.39 
2.13 
2.40 
1.79 2.29 
0.86 
0.36 
0.16 
2.66 
2.46 
1. 70 
2.63 
2.50 
1.93 
2.10 
2.00 
2.03 
2.20 
2.53 
3.36 
2.90 
2.96 
2.53 
2.66 
2.83 
2.56 
2.36 
2.63 
2.90 
2.46 
1.56 
3.03 
2.73 
1.36 
0.60 
0.53 
2.50 
2.06 
1. 73 
2.53 
2.76 
1. 73 
2.66 
2.10 
2.50 
2.40 
2.70 
2.16 
2.18 
Statistical Analysis 
0.98 
0.90 
0.65 
2.32 
1.87 
1.66 
2.24 
2.15 
2.41 
1.87 
1. 97 
1.71 
2.21 
2.61 
2.45 
2.79 
2.57 
2.22 
2.60 
2.56 
2.42 
2.26 
2.18 
2.33 
1.53 
2.04 
2.34 
2.62 
1.15 
0.76 
1.58 
2.25 
2.21 
1.91 
2.62 
2.27 
2.01 
2.40 
2.72 
2.76 
2.21 
2.45 
2.11 
2.09 
Times P <.05 S.E. =0.10 
Treatments P <.001 S.E. = 0.39 
Times*Treats P <.10 S.E. = 0.67 
S.E.(same time)=0.67 
I 
.I..ab.l.e b. Fresh weight and dry weight (gjsqm.) I T1 = Big bud stage; T2 = Flowering; T3 = Branch flowering stage. 
---------------------------------------------------------------------------- I Fresh Weight Dry Weight -------------------------------------------- -------------------------------
TREAT RATE I T1 T2 T3 MEAN T1 T2 T3 MEAN I 
-------------- ----------------------------- -------------------------------1 I 2,4-D L 2216 3202 3372 2930 418.4 643.9 864.7 642.3 
M 2109 1946 3327 2461 411.7 387.4 678.9 492.7 
H 1501 2666 2872 2346 295.8 545:1 588.8 476.5 
I 2,4-DB L 3281 3012 3986 3426 670.2 619.7 819.8 703.2 M 2262 2725 3942 2976 446.9 517.7 776.1 580.2 
H 2086 3268 2983 2779 400.1 660.6 647.7 569.4 
AGS MH L 3111 2590 3504 3068 5c;J4.2 540.1 &00.6 645.0 ., 
M /2960 2958 3272 3063 577.5 571.8 643.9 597.7 
H 3012 3530 3173 3238 654.1 704.0 629.2 662.4 
Bladex L 2234 3092 3388 2905 451.8 605.0 679.6 578.8 
M 1750 3036 2567 2451 354.8 588.3 503.0 482.0 I H 1896 2083 3069 2349 376.6 409.7 582.6 456.3 
Brodal L 3062 2975 2925 2987 616.3 565.2 569.9 583.8 
M 3340 3599 3366 3435 655.3 680.4 687.4 674.4 
I H 2947 3452 3422 3274 592.2 660.6 665.5 639.4 CONTROL 3322 3042 3390 3251 ' 688.4 592.9 827.7 703.0 
Cultar L 2729 3403 3234 3122 548.1 951.2 542.7 680.7 
M 3543 2028 3408 2993 701.6 427.2 663.0 597.2 I H 2752 3070 3398 3073 557.9 600.6 683.4 613.9 Cycocel L 2926 3626 3476 3343 624.0 706.0 713.1 681.0 
M 3482 3009 3020 '3170 684.9 600.1 631.4 638.8 
I' H 3167 3224 4272 3554 650.9 643.4 831.0 708.4 Ethrel L 2905 3030 2316 2750 576.7 654.2 473.6 568.2 
M 3598 3872 2913 3461 716.4 746.8 614.8 692.7 
H 3062 3216 3754 3344 633.5 643.4 781.5 686.1 
I FR1547 L 3214 3013 2176 2801 681.5 600.4 444.5 575.5 M 2617 2832 3539 2996 533.4 549.2 718.5 600.3 
H 3559 3344 3612 3505 676.8 668.7 707.2 684.2 
MCPA L 3097 3041 3394 3177 634.1 587.6 718.3 646.7 /I 
M 2312 2385 2963 2553 455.6 545.6 560.0 490.1 
H 1834 1976 2639 2150 416.7 427.6 550.9 465.0 
Met rib L 2589 4120 3336 3348 518.3 838.7 649.2 668.7 
I M 2736 3438 3122 3099 504.5 635.2 641.7 593.8 H 2090 2970 2838 2633 428.1 570.0 540.4 512.8 
Pix L 3375 3133 4026 3511 679.8 649.7 795.9 708.5 
M 2992 3534 2920 3148 608.8 676.8 578.9 621-.5 ,. 
H 3406 2492 2608 2836 684.8 483.2 515.0 561.0 
S3307D L 3082 3091 2704 2959 644.4 578.0 555.4 592.6 
M 4041 3374 2839 3418 742.3 651.4 569.2 654.3 
H 3438 3292 3957 3562 653.2 662.4 761.9 692.5 
' I Simazine L 2949 2820 2922 2897 584.4 543.6 591.6 573.2 I M 2750 2805 3472 3009 563.8 541.0 671.4 592.1 I H 3294 2488 3245 3009 632.6 473.3 624.5 576.8 I:, 1-------------------------------------------- -------------------------------I MEAN I 2852 3019 3224 3032 570.7 601.3 653.3 608.5 
----------~--------------------------------- -------------------------------
Statistical Anal~sis Statistical Anal~sis • Times NS Times NS Treatments p <.001 S.E. 312.23 Treatments p <.001 S.E. 72.4 
Times*Treats P <.05 S.E. 592.57 Times*Treats NS • S.E.(same time)=540.80 
I 
a· 
I 
I ~ ~ Machine harvested seed yield (kg/ha.) Tl = Big bud stage; T2 = Flowering; T3 = Branch flowering stage. ,, --------------------------------------------------------
I TREAT RATE I T1 T2 T3 I MEAN I 
1--------------------------------------------- ----------1 
I 2,4-D L 521 978 963 821 
I I M 86 473 521 360 I H 32 194 343 189 
I 2,4-DB L 993 1092 1246 1110 
I M 949 1123 1115 1062 
I I H 424 1091 969 828 I AGS MH L 1162 979 1003 1048 c___ 
I M 1096 1164 1174 1145 
I H 
1198 1198 1092 1163 
Bladex L 834 1106 1074 1005 
M 587 1047 938 857 
H 829 1082 1103 1005 
I Brodal L 1259 1162 1279 1233 M 1326 1044 1411 1260 H 1095 993 1136 1074 
I 
CONTROL 1163 1068 1110 1114 
Cultar L 1063 1064 1208 1112 
M 1258 920 1115 1098 
H 780 1199 1168 1049 
I Cycocel L 1035 1036 1153 
1075 
M 1208 1212 985 1135 
H 1234 1105 1111 1150 
Ethrel L 966 893 932 930 
I M 822 934 979 911 H 756 710 946 804 
FR1547 L 1107 1133 1041 1094 
' 
M 1294 1331 1026 1217 
H 1265 1160 1115 1180 
MCPA L 643 879 955 826 
M 236 346 377 320 
I' H 77 186 193 152 Met rib L 1046 9.96 1126 1056 M 1040 920 982 981 
H 873 1016 1034 974 
-· Pix L 1201 1041 1241 1161 M 1219 1134 1092 1148 H 1162 1019 1119 1100 'I S3307D L 1127 1263 1003 1131 M 1081 1169 1072 1107 H 1317 1273 1101 1231 
Simazine L 931 1029 1093 1018 
' 
M 1011 962 1059 1011 
H 1176 ·1114 1205 1165 
-------------- ------------------------------ ----------1 
MEAN 941 996 1021 I 
I --------------------------------------------------------Statisti~::al Ana.bsis 
• Times NS S.E. 41 Treatments p <.001 S.E. 82 Times*Treats p <.01 S.E. 146 
I Same Time S.E. 142 , 
)~I 
1S 
TRIAL 87GE72 
Effect of Plant Density on Branching, Pod Setting and Yield 
Development of Lupins 
AIMS 
To determine the influence of plant density on the growth, branching, pod 
setting and yield development of branching and reduced branching lupins under 
conditions producing different levels of biomass. 
TRIAL DETAILS . 
\_ 
Two trials were sown at south Yuna (L. Wheeldon) into wheat stubble on a 
yellow-brown sandplain soil. The experiment involved two large trials 
comparing Danja and reduced branching 75A330 lupins at two adjacent sites 
(free draining and high water table) and a wide range of plant densities. The 
trial areas were cultivated with a culti-trash on 14/5/87 to incorporate 
herbicide, and sown w~th a cone-seeder on 18/5/8~. Danja and 75A330 lupins 
were sown to ~--·,.:.eve plant densities of 11,14,17,20,25,31,37, 
46,56,68,84,102,125,153 plantsjsqm. A randomised block design with six 
replicates was used. The trial area received the following fertiliser and 
herbicide treatments: 
Superphosphate Cu,Zn,Mo 165 kg/ha 
Sprayseed 200 1 1/ha; Simazine 1.5 1/ha; Fusilade 0.5 ljha 
RESULTS AND DISCUSSION 
Poor rainfall following sowing and non-wetting soil resulted in minimal crop 
establishment at the high water table site, and poor, variable establishment 
at the other site. The detailed growth studies planned for these experiments 
were not conducted. However, at the free draining site, quadrat sampling of 
plots covering a wide range of plant densities was conducted. Graphical plots 
of the relationship between dry matter and seed yield, and plant density are 
presented here. 
Relationships between dry matter production and plant density, and seed yield 
and plant density were poor. This is contrary to the majority of data from 
sowing rate trials with lupins. Harvest index declined with increasing 
density, supporting observations that drought conditions restricted seed 
filling at this site. 
Danja produced 17% more dry matter than the reduced branching line 75A330, and 
8% higher seed yield. While there are some limitations to the current data 
set, the results support those from another low rainfall season (147mm growing 
season rainfall at ECRS in 1985): reduced dry matter production may limit the 
yield of reduced branching lines in very low rainfall seasons. 75A330 had 
higher harvest index than Danja. 
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~ li Mean harvest data for Danja 
Mean S. E. 
I value of Mean 1 
1---------------------------------------------------l 
I Plant Density (pl.sqm.) 34.8 4.5 I 
I Dry Wt. (g.sqm.) 335.3 17.9 I 
1 Grain W't (gjsqm.) 131.2 7.4 1 
I Harvest Index 0.394 0.005 1 
I Dry Wt. (gjplant) 18.2 2.4 I 
I Grain Wt (gjplant) 7.1 0.99 1 
526.001----------a---l--------------l--------------l------a----~--l 
I a a I 
Dry I I 
Wt I a a a I 
gjsqm. I a a a a I 
408.00- a a 
I a 
I a 
I a a 
I 
290.00- a a 
I A 
I a 
I 
I 
172.00- a a 
I 
I 
I a 
a 
a 
a 
a 
a a a 
a 
a 
a a 
a 
a 
I 
al 
I 
I 
I 
I 
I 
I 
I I 
54.00a--------------l--------------l--------------l--------------l 
2.000 30.000 58.000 86.000 114.00 
Plant Density (pljsqm.) 
212.001----------a---1--------------1--------------1--------------1 
I a a I 
Grain I a a I 
Wt. I a a I 
gjsqm. I a a a a a I 
159.00- a a -
I a a I 
I a a I 
I a a a a a I 
I A a I 
106.00- a aa 
I a a a a 
I a 
I 
I a a 
53.00- a 
I a I 
I I 
a I 
I I 
0.001----a---------1--------------1--------------1--------------1 
2.000 30.000 58.000 86.000 114.00 
Plant Density (pljsqm.) 
[/ 
0. 5000 1--------------l--------------l---------.-----l--------------l 
I I 
H. I. I I 
I a I 
I I 0.4375- a 
I a a a a 
I a A A a 
I a aa a a a a a 
la 
0.3.750- a 
I 
I a 
I 
I 
0.3125-
1 a 
I 
I 
a a a 
a 
a a 
a 
a a a 
a 
a 
a 
a 
I 
I 
I 
I 
I 
a I 
I 
I 
I I 
0.25001--------------l--------------l--------------l--------------l 
0.000 28.750 57.500 86.250 115.00 
Plant Density (pljsqm.) 
70.0001--------------l--------------l--------------l--------------l 
I a I 
Dry I I 
Wt 0 I 
gfpl. I 
53.000-
1 
I A 
I aa a 
I 
36.000- a 
I a 
a 
I a 
I a a 
19.000- a a a 
I aa A 
I a a a a 
I a a a a a 
I a a aA aA a 
2.0001--------------l--------------l--------------l--a----------a 
2.000 30.000 58.000 86.000 114.00 
Plant Density (pljsqm.) 
30.0001--------------l--------------l--------------l--------------l 
I a I 
Grain I I 
Wt. I I 
gfpl. I I 
22.000- -
I a I 
I a I 
I a a I 
I 
14.000-
1 a a 
a a 
I a a 
I a a a 
6.000- aa A 
I a a a a a A 
I a a a aa a a 
I a aA aa a 
I a 
-2.0001--------------l--------------l--------------l--------------
2.000 30.000 58.000 86.000 114.00 
Plant Density (pljsqm.) 
I 
I ,, 
I 
1 
I 
'I 
I 
I 
I 
I 
I 
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~ ~ Mean harvest data for 75A330 
Mean S. E. I 
I value of Mean 1 
1---------------------------------------------------l 
1 Plant Density (pl.sqm.) 28.8 3.8 1 
I Dry Wt. (g.sqm.) 286.5 16.4 I 
I Grain Wt (gjsqm.) 121.6 7.7 I 
I Harvest Index 0.419 0.006 1 
I Dry Wt. (g/plant) 16.3 1.9 I 
1 Grain Wt (gjplant) 7.0 0.9 1 
546.001---------a----l--------------l--------------l--------------l 
Dry I I 
Wt. I I 
gjsqm.l a I 
I I 
431.00- a 
I a a a a 
I a a a 
I a 
I A a 
316.00- a a 
I a a a 
I a 
I a aA a a a 
a a 
201.00- a a 
I a a a 
laa 
la 
I a I 
86.001--a-----------1--------------1--------------1--------------1 
4.000 30.000 56.000 82.000 108.00 
Plant Density (pljsqm.) 
234.001---------a----l--------------l--------------l--------------
l a 
Grain I a 
Wt. I 
gjsqm.l 
184.00- a a 
1 a a 
I a a 
I aa a a 
I 
134.00- a a 
I a a a a 
I a a 
a a aa a 
I a a 
84.00- a 
I a a a a 
IAa a 
I 
I a 
34.001--a-----------l--------------l--------------l--------------
4.000 30.000 56.000 82.000 108.00 
Plant Density (pljsqm.) 
0.55001-------------al--------------l--------------l--------------
l a 
H. I. I 
I 
I 
0.4875- a a 
I 
I a 
I a 
I a a A a 
0.4250- aa aAa a a 
I A a a a aa 
I a a a 
I a 
I a aa a a 
0.3625- a a 
I 
I a a 
I 
I 
0.30001--------------l--------------l--------------l--------------
o.ooo 28.750 57.500 86.250 115.00 
Plant Density (pljsqm.) 
58.0001--------------l--------------l--------------l--------------
a 
Dry I 
Wt. I 
gfpl. I 
44.000-
1 A 
I 
I a 
I 
30.000- a 
la 
I aaA a 
laA 
I a 
16.000- a 
I a A a A 
I a aa 
I a a a A 
I a a A a a aa a I 
2.0001--------------l--------------l-~------------l--------------a 
4.000 30.000 56.000 82.000 108.00 
Plant Density (pljsqm.) 
28.0001--------------l--------------l--------------l--------------
l 
Grain a 
Wt. I 
gfpl. I 
21.000-
1 
I A 
I 
I a 
14.000-
1 a 
la aa a 
la a A 
lA 
7.000- a a 
1 a a a 
I a A aa a 
I a a aa a a a a a 
I a a a a a 
0.0001--------------1--------------1--------------1--------------1 
4.000 30.000 56.000 82.000 108.00 
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TRIAL 87E34 
Effect of Sowing Date on Yield of Lupin Varieties at Esperance 
AlliS 
Lupins are well adapted to the cooler, long-season environments of the 
southern coastal sandplain. of Western Australia. This trial aims to help 
establish varietal characteristics required to produce high-yielding lupin 
crops in the cool, long-season environment of southern Australia. The specific 
aim is to determine the influence of sowing date on the growth and yield of 
lupin varieties differing in maturity and branching habit in the south-coast 
environment. 
TRIAL DETAILS 
The trial was sown at Esperance Downs Research Station on a grey sand over 
gravel soil previously sown to pasture. The site was cultivated to 5cm. depth 
then sown with a cone-seeder. The cultivarsjlines Danja, Yandee, Chittick, 
Wandoo, 75A261, 75A326, 75A327, 75A329, 75A330 and 76A333 were sown on the 
following dates 19/5/87, 8/6/87, 1/7/87. Target plant density was 40 
plants/sqm. (all seed was germination tested and weighed). A split plot design 
(Dates(main)*Varieties(sub)) with four replications was used. The trial site 
received the following fertiliser and herbicide treatments: 
Super-Mn 174 kg/ha 
Roundup 6/5/87 0.6 1/ha; Sprayseed 15/5/87 0.75 1/ha; Simazine 15/5/87 1.5 
1/ha 
RESULTS AND DISCUSSION 
The trial paddock had high incidence of Rhizoctonia bare patch. There were 
many bare patches throughout the trial, and EDRS staff noted a dramatic 
thinning of plants post-emergence for the early sowings. Plant stands were 
therefore sub-optimal (e.g. 25-35 pl/sqm.) and variable. However, there was no 
variety-specific effect, so accurate varietal comparisons may still be made. 
There was some lodging of all genotypes, but this not as severe as in some 
bulk crops at EDRS. Cultivar Gungurru (75A261) exhibited less lodging than 
other genotypes. 
Despite root disease and lodging problems, the trial yields were relatively 
high. Yields were highest for the early June sowing and declined rapidly with 
late sowing, due largely to reduced dry matter production. Lower yields for 
the May sowing were probably due to the higher incidence of Rhizoctonia bare 
patch disease. 
Although it exhibited outstanding lodging resistance, cultivar Gungurru did 
not out-yield the other cultivars. All the reduced branching lines yielded as 
well as, or better than, Danja; four lines out-yielded Danja by more than 10% 
(Table 1). 
J 
l:alW! ~ Lupin seed yield (kg/ha.) for varieties sown at three dates 
Esperance Downs Research Station - machine harvested. 
------------------------------------------------------
DATE 1 DATE 2 DATE 3 MEANS 
19/5 8/6 1/7 
------------------------------------------------------
75A261 
75A326 
75A327 
75A329 
75A330 
75A333 
CHITTICK 
WANDOO 
YANDEE 
DANJA 
1978 1971 
2436 2450 
2260 2521 
2309 2507 
2401 2443 
2176 2232 
1732 1971 
1704 2133 
1443 1971 
1985 2183 
2042 2238 
Dates: S.E. 
Vars: S.E. 
Dates*Vars S.E. 
1169 
1718 
1640 
1760 
1556 
1183 
1000 
1147 
1422 
1471 
1407 
119 
102 
** 
*** 
n. s. 
1720 ( 92%) 
2234 (119%) 
2112 ( 112%) 
2194 (117%) 
2161 ( 115%) 
1887 (100%) 
1535 ( 82%) 
1638 ( 87%) 
1598 ( 85%) 
1877 (100%) 
1896 
Observed split seed in harvest sample. Number of plots (out 
replicates) for.which split seed was noted. 
DATE 
1. 
DATE 
2. 
DATE 
3. 
---------------------------------------------
75A261 2 2 
75A326 
75A327 
75A329 
75A330 
75A333 1 
CHITTICK 3 3 
WANDOO 4 2 
YANDEE 3 3 
DANJA 3 3 1 
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LVT SAMPLING 
Effect of Genotype and Environment on Pod Set, Harvest Index and Yield 
Components. 
AIMS 
Low harvest index (H.I.) is often suggested as the cause of poor lupin seed 
yields, and it is argued that all vegetative lupin crops have inherently poor 
pod set and low harvest index. By sampling LVT's across a wide range of sites 
in 1986 and selected sites in 1987, we aimed to determine the effect of 
environment on lupin growth, branching, seed yield, H.I. and yield components. 
Sampling of two branching genotypes and a reduced branching line would permit 
the assessment of genotypic effects and any G x E interactions. 
TRIAL DETAILS 
In 1986, thirty (30) lupin variety trials (LVT's) from throughout Western 
Australia were sampled. The branched varieties Yandee and Danja and the 
reduced branching line 75A330 were studied. In 1987, a further eight sites (6 
in W.A., 1 in S.A. and 1 in N.S.W.) were sampled. Full yield components on 
over 3000 samples were measured and analysed during 1987. Partition of plants 
into branching levels in the field allowed assessment of the relative 
contibutions of branching levels, and possible relationships between degree of 
branching and yield. 
RESULTS AND DISCUSSION 
Iahle ~ Summarised yield components for 3 lupin genotypes across 
30 sites in 1986 
Danja Yandee 75A330 Mean 
-----------------------------------------------------------------
Dry weight (gjsqm) 704 681 649 678 
Seed weight (gjsqm) 205 181 216 201 
Harvest Index .30 .27 .33 .30 
Pods (/sqm) 447 375 513 445 
Seeds/pod 3.27 3.28 3.40 3.32 
Wtjseed (g) .138 .145 .122 .133 
Main Stem 
-Pod/sqm. 178 153 281 204 
-Yield(%total) 51 52 65 56 
(18-83%) (14-92%) (26-96%) 
LVT Yield(1981-86) t/ha 1. 37 1.20 1. 37 
The contribution of various branching levels to seed yield of the three 
genotypes is shown in Figures l(a) - (c). For low yielding sites, the entire 
yield contribution came from the main stem and primary branches (Bl); even for 
very high yielding sites, little yield came from tertiary branches (B3) and no 
yield contribution from higher branch orders was recorded. Large yield 
contribution from the main stem does not appear to be a pre-requsite for 
achieving high yield: Danja could attain 3t/ha with only 0.5t/ha coming from 
the main stem. Between sites with similar yield, there was marked variation 
in the yield contribution from different plant parts. This variation clearly 
illustrates three points: 
(i) The marked environmental contraint on branch growth; 
(ii) The marked environmental influence on pod set and yield contribution of 
the main stem and primary branches; 
(iii) The remarkable ability of the lupin plant to compensate for poor main 
stem pod set. 
As expected, the reduced branching line 75A330 had a markedly different 
pattern of yield components to the branching varieties. Yield contribution 
from the main stem was always greater than O.Stjha and as much as 2tjha. 
75A330 achieved yield levels of 3.5tjha from only the main stem and primary 
branches. 
This study showed that harvest index (HI) was relatively consistent for most 
sites (Figure 2) (e.g. 20 sites with Danja HI>0.33), however, 3 sites had very 
low HI (<0.17). While 1987 seasonal conditions favoured compensation for poor 
early pod set via later branching, and a greater proportion of sites with low 
HI might be expected in some years, the observed consistency of HI was a 
remarkable result. It is clear that the old adage that "all vegetative lupin 
crops have poor HI" is a myth. Seed yield, was poorly related to main stem 
pod number (Figure 4). In fact, pod number was closely related to total dry 
weight (Figure 5), suggesting that only vegetative crops will have high yield 
potential. However, substantial yield improvements are still possible at all 
yield levels by improving pod set, especially on the main stem. To further 
examine HI variation of vegetative crops, another 6 trials in W.A., 2 in S.A. 
and 2 in N.S.W. have been sampled in 1987; Victorian trials have not been 
suitable for sampling. 
Main stem pod set was not related to primary branch growth (dry weight at 
harvest) (Figure 3). This demonstrates that no simple relationships exist, 
contrary to prior opinion that "strong lateral branch growth and competition 
for assimilates between developing flowers, fruits and branches is reponsible 
for poor main stem pod set". Within-plant interactions are almost certainly 
more complex than this suggested simple mechanism. 
Excessive branch growth may be coincidental with, or result from poor main 
stem pod set, rather than be a direct cause of poor pod setting on the main 
inflorescence. For example, excessive flower and pod abortion may be 
determined by another factor (e.g. hormone inbalance), resulting in excess 
available carbohydrate and nitrogen (no reproductive sink) which stimulates 
branch growth. The simple "branch growth competition" mechanism is further 
questioned by plant density experiments. Branch growth is strongest at low 
densities, as is main stem pod set. We believe that it is now essential to 
greatly improve our physiological knowledge of the mechanisms controlling pod 
set, as well as continuing agronomic and genetic study of lupin growth 
patterns and pod set in the field. 
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Fig 1 (a):75A330 Lupinl!l -
Yield Contribution of 
Plant Parts Across Sites 
MS = Main ste. 
B1 = Pri~~ary branch 
B2 = Secondary branch 
B3 = Tertiary Branch 
BO = Basal branch 
DROP= Leaf litter, etc. 
Fig 1(b): Danja Lupins-
Yield Contribution of 
Plant Parts Across Sites 
MS= Main ste. 
B1 = Prillilry branch 
B2 = Secondary branch 
B3 = Tertiary Branch 
BO = Basal branch 
DROP= leaf litter, etc. 
Fig 1 (c):Yandee Lupins -
Yield Contribution of 
Plant Partl!l Across Sitel!l 
MS= Main ste. 
B1 = Prillilry branch 
B2 = Secondary branch 
B3 = Tertiary Branch 
BO = Basal branch 
DROP= Leaf litter, etc. 
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Figure 2: Effect of site on Harvest 
Index (Seed Yield/Dry Weight 
of 3 lupin varieties. 
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Figure 3: Relationship between main 
pod set and branch growth. 
Data for 3 varieties across 
30 sites. 
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Figure 4: Relationship between seed 
yield and main stem pod set 
for 3 lupin varietie3. 
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Figure 5: Relationship between total 
pod number and total dry 
weight for 3 lupin varieties. 
PROJECT TITLE 
Low Tillering Cereals for Low Rainfall Zones 
BACKGROUND AND INDUSTRY SIGNIFICANCE 
Current commercial wheat varieties produce many tillers which do not survive 
to produce viable heads, particularly in years of poor seasonal finish: a 
common occurrence in low-medium rainfall cropping zones. Controlled tillering 
offers potential for increasing cereal yields in low rainfall regions by 10-. 
20%, particularly on fertile soils of good water-holding capacity. Limited 
soil moisture reserves wbll be utilised more efficiently giving higher and 
more stable yields. The yield potential of low tillering cereals is compared 
with conventional tillering typ~s, and optimum patterns of growth, tillering 
and water use delineated for the low rainfall wheat-belt. Genotypes from a 
number of breeding programmes are tested in low rainfall environments. 
TRIALS 
Results from the following trials are reported here: 
87GE70 Effect of Tillering Pattern on Growth and Water Use of Wheat. 
87GE66 Effect of Sowing Rate on Yield of Wheat Lines Differing in Tillering 
Pattern (Tenindewa) 
87GE67 Effect of Sowing Rate on Yield of Wheat Lines Differing in Tillering 
Pattern (Morawa) 
87GE68 Yield Assessment of Low Tillering Wheat Lines (Tenindewa) 
87GE69 Yield Assessment of Low Tillering Wheat Lines (Morawa) 
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TRIAL 87GE70 
Effect of Tillering Pattern on Growth and Water Use of Wheat. 
AIMS 
To determine the growth, tillering and water use, and yield of wheat lines 
differing in tillering capacity. 
TRIAL DETAILS 
The trial was sown into pasture residue on a red sandy clay loam soil at 
Tenindewa (T. Critch). The trial site was spray-topped in 1986, cultivated by 
T.Critch on opening rain and re-cultivated prior to sowing, A randomised block 
trial design was used. The following wheat genotypes differing in tillering 
were compared: Kau (low tillering), Kam (normal tillering), 81W28-44+226(low), 
81W28-139+180(normal), Bodallin. Kau and Kam are near-isogenic lines from 
cultivar Kite, and the 81W28- lines are from a Bodallinjoligoculm cross. The 
trial was sown on 10/6/87 at sowing rates required to achieve 120 plantsjsqm. 
(% germination and seed weight). Nitrogen treatments (0, 25 kgNjha.) were 
imposed by top-dressing Agran 34:0 onto the soil surface prior to sowing with 
double superphosphate (85 kgjha.). The trial site received the following 
herbicide, insecticide and fungicide applications: 
Sprayseed 9/6/87 11/ha; Glean 9/6/87 15gjha; Diuron 0.351/ha + MCPA 0.401/ha 
on 8/7/87; Buckshot 3/8/87 11/ha; Decis 10/7/87 0.51/ha; Tilt 27/8/87 
0.251/ha. 
Growing season rainfall was 164mm. Mini-plot irrigation treatments were 
imposed using small trickle irrigation units metered from an elevated tank. 
RESULTS AND DISCUSSION 
Detailed growth measurements were made on the N25 plots. Large genotypic 
differences in tiller production were observed: range at 85 days after sowing 
was 398 culmsjsqm. (81W28-44+226) to 648 culmsjsqm. (Kam). Drought conditions 
resulted in a rapid decline in tiller density around 90 days after sowing, so 
that all genotypes had less than 200 headsjsqm. at maturity. 
Despite differences in tillering, the genotypes had similar rates of leaf area 
and dry matter production (Table 1). This resulted in similar water use at 
both peak tillering and maturity. Data indicate that the low tillering 
ojBodallin line may have had improved water use efficiency. 
Iahle ~ Growth and water use of genotypes differing in tillering capacity. 
Tenindewa, 1987. 
oligoculm/Bodallin 
Reduced Normal 
Peak tillering 
Tillersjsqm. 398 545 
Leaf area index 2.14 2.14 
Dry weight (gjsqm.) 508 448 
Water use (mm) 155 158 
Maturity 
Dry weight (gjsqm.) 431 521 
Grain yield (gjsqm.) 177' 211 
Water use (mm) 203 211 
Vater use efficiency (harvest) 
Biol. yield (kg/mm) 26 .. 2 22.2 
Grain yield (kg/mm) 8.0 6.8 
Bodallin Kite 
Reduced 
557 448 
2.16 2.07 
488 423 
152 158 
495 424 
206 177 
210 212 
21.0 23.2 
6.8 7.3 
lines 
Normal 
649 
1. 97 
375 
152 
463 
192 
204 
21.9 
5.8 
------------------------------------------------------------------------
The lack of clear-cut differences in water use and yield may be due, in part, 
to the large number of small tillers present (Table 2). These small tillers 
contribute little to transpiring leaf area, or dry weight, and soluble 
carbohydrate and mineral nutrients are probably readily, and rapidly 
remobilised from them during water stress. 
~ ~ Contribution of small tillers (<15cm length) to total tiller number, 
and totai dry weight. Tenindewa 1987. 
oligoculm/Bodallin 
Reduced Normal 
Bodallin Kite 
Reduced 
lines 
Normal 
---------------------'---------------------------------------------------
Total Tillersjsqm. 297 404 392 329 454 
.... ~ ........... 
"Small" tillers 
- % number basis 17.9 22.7 30.7 21.4 28.8 
- % weight basis 2.4 2.8 3.1 3.4 7.3 
While there is little evidence from this experiment to support the original 
hypothesis, genotypic differences in water use, related to tillering, may 
still exist (cf. Islam and Sedgely, 1981), within the limits of precision 
attainable in these field experiments. There may be some merit in further 
detailed study of genotypes differing in tillering, particularly near-isogenic 
lines. However, we expect to achieve larger yield improvements for low 
rainfall areas by: 
(1) maintaining low tillering material in the breeding programme; 
(2) concentrating agronomic research on such factors as sowing date and 
varietal growth duration. 
Data from anthesis and harvest are summarised in Table 3-7. 
~ ~ Anthesis Sampling - Effect of Variety and Nitrogen 
(a) Plant density (No.fsqm.) 
-------------------~----------------------
N 0 N 25 Mean 
------------------------------------------
81W28- 44 128.2 120.0 124.1 S.E .. Varieties 12.06 
81W28-139 110.0 91.8 100.9 N Rates 7.62 * 
Bodallin 118.7 99.3 109.0 Var*Nrate 17.05 
Kam 99.3 99.3 99.3 
Kau 120.0 81.8 100.9 
115.2 98.5 
(b) Culm density (No.fsqm.) 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 279.3 397.5 338.4 S.E. Varieties 34.86 *** 
81W28-139 343.7 545.0 444.3 N Rates 22.04 *** 
Bodallin 370.0 556.8 463.4 Var*Nrate 49.30 
Kam 411.8 648.7 530.3 
Kau 356.8 447.5 402.1 
352.4 519.1 
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(c) Culmsfplant 
N 0 N 25 Mean 
------------------------------------------
8Hl28- 44 2.22 3.34 2.78 S .E. Varieties 
81W28-139 3.17 6.23 4.70 N Rates 
Bodallin 3.14 5.64 4.39 Var*Nrate 
Kam 4.42 6.76 5.59 
Kau 3.05 6.09 4.57 
3.20 5.62 
(d) Dry weight (gjsqm.) 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 434.3 507.7 471.0 S .E. Varieties 
81W28-139 392.9 447.5 420.2 N Rates 
Bodallin 380.4 488.1 434.3 Var*Nrate 
Kam 347.2 374.8 361.0 
Kau 425.7 422.7 424.2 
396.1 448.2 
(e) Dry weight (g/plant) 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 3.46 4.20 3.83 S.E. Varieties 
81W28-139 3.56 5.06 4.31 N Rates 
Bodallin 3.29 4.92 4.10 Var*Nrate 
Kam 3.82 3.85 3.83 
Kau 3.65 5.56 4.60 
3.56 4. 72 
Iahle ~ Anthesis Sampling - Effect of Irrigation (N 25 treatment) 
(a) Plant density (No.sqm.) 
Control Irrig. Mean 
------------------------------------------
81W28- 44 120.0 66.2 93.1 S.E. Irrigation 
81W28-139 91.8 87.5 89.6 Varieties 
Bodallin 99.3 81.2 90.3 Irr*Vars 
Kam 99.3 96.2 97.8 Vars(same Irr) 
Kau 81.8 78.1 80.0 
98.5 81.9 
.510 *** 
.322 *** 
.721 
40.75 
25.77 (<.10) 
57.63 
.404 
.255 *** 
.571 
5.44 (<.10) 
11.37 
15.37 
16.08 
(b) Culm density (No.fsqm.) 
Control Irrig. Mean 
------------------------------------------
81W28- 44 397.5 213.1 305.3 
81W28-139 545.0 347.5 446.2 
Bodallin 556.8 416.2 486.5 
Kam 648.7 450.0 549.3 
Kau 447.5 343.7 395.6 
519.1 354.1 
(d) Culmsjplant 
' ------------------------------------------
Control Irrig. Mean 
------------------------------------------
81W28- 44 3.34 3.20 3.27 
81W28-139 6.23 3.95 5.09 
Bodallin 5.64 5.15 5.40 
Kam 6.76 4.74 5.75 
Kau 6.09 4.49 5.29 
5.62 4.31 
(e) Dry weight (gjsqm.) 
Control Irrig. Mean 
------------------------------------------
81W28- 44 507.7 417.0 462.3 
81W28-139 447.5 469.9 458.7 
Bodallin 488.1 565.9 527.0 
Kam 374.8 447.1 410.9 
Kau 422.7 553.1 487.9 
448.2 490.6 
(f) Dry weight (g/plant) 
Control Irrig. Mean 
------------------------------------------
8HT28- 44 4.20 6.20 5.20 
81W28-139 5.06 5.36 5.21 
Bodallin 4.92 6.98 5.95 
Kam 3.85 4.65 4.25 
Kau 5.56 7.05 6.30 
4.72 6.05 
S.E. Irrigation 
Varieties 
Irr*Vars 
Vars(same Irr) 
S.E. Irrigation 
Varieties 
Irr*Vars 
Vars(same Irr) 
S.E. Irrigation 
Varieties 
Irr*Vars 
Vars(same Irr) 
S.E. Irrigation 
Varieties 
Irr*Vars 
Vars (same Irr) 
25.82 ** 
38.52 *** 
55.14 
54.48 
.533 (<.10) 
.483 *** 
.81l 
.683 
15.36 
67.39 
86.62 
95.31 
.229 (<.10) 
.508 
.682 
.718 
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~ ~ Effect of Variety and Nitrogen on Grain Yield and Grain Quality 
(a) Machine Harvested Grain Yield (kg/ha.) 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 1518 1258 1388 
81W28-139 1392 1372 1382 
Bodallin 1564 1421 1492 
Kam 1354 1231 1292 
Kau 1321 1276 1298 
1430 1311 
----------------------~~~~-------~--------
(b) Hecto1iter Weight {kg/hl.) 
81W28- 44 
81W28-139 
Bodallin 
Kam 
Kau 
N 0 
72.7 
74.5 
72.6 
72.7 
74.9 
N 25 
73.1 
72.9 
73.5 
72.9 
75.2 
73.5 73.5 
(c) Screenings (%) 
N 0 N 25 
Mean 
72.9 
73.7 
73.0 
72.8 
75.0 
Mean 
------------------------------------------
81W28- 44 4.3 4.7 4.5 
81W28-139 4.5 4.5 4.5 
Bodallin 6.0 5.5 5.7 
Kam 5.5 4.5 5.0 
Kau 4.5 4.0 4.2 
4.9 4.6 
S .E. Varieties 
N Rates 
Var*Nrate 
S.E. Varieties 
N Rates 
Var*Nrate 
S.E. Varieties 
N Rates 
Var*Nrate 
Iahle ~ Effect of Variety and Nitrogen on Yield Components 
(a) Dry weight (g/sqm.) 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 484.2 431.2 457.7 S.E. Varieties 
81W28-139 423.3 520.8 472.0 N Rates 
Bodallin 426.7 494.9 460.8 Var*Nrate 
Kam 445.3 462.9 454.1 
Kau 390.5 424.1 407.3 
434.0 466.8 
99.4 
62.8 
140.6 
1..50 
0.95 
2.12 
0.66 
0.42 
0.94 
41.29 
26.11 
58.39 
(b) Grain yield (gjsqm.) 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 188.0 177.0 182.5 
81W28-139 177.0 210.7 193.8 
Bodallin 181.7 206.3 194.0 
Kam 177.6 192.0 184.8 
Kau 161.7 176.7 169.2 
177.2 192.5 
(c) Harvest Index 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 0.390 0.403 0.396 
81W28-139 0.418 0.404 0.411 
Bodallin 0.425 0.416 0.421 
Kam 0.392 0.414 0.403 
Kau 0.413 0.416 0.415 
0.407 0.411 
(d) Head number (no.jsqm.) 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 206.5 158.2 182.4 
81W28-139 174.5 170.2 172.3 
Bodallin 182.2 193.7 188.0 
Kam 180.0 180.5 180.2 
Kau 178.2 149.0 163.6 
184.3 170.3 
(d) Kernel number (no.jsqm.) 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 6630 5984 6307 
81W28-139 5707 6721 6214 
Bodallin 5520 6615 6067 
Kam 6012 6277 6144 
Kau 5504 5742 5623 
5874 6268 
S.E. Varieties 
N Rates 
Var*Nrate 
S.E. Varieties 
N Rates 
Var*Nrate 
S.E. Varieties 
N Rates 
Var*Nrate 
S.E. Varieties 
N Rates 
Var*Nrate 
19.95 
12.61 
28.21 
0.010 
0.007 
0.015 
15.90 
10.06 
22.49 
605.1 
382.7 
855.8 
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(e) Kernels/head 
N 0 N 25 Mean 
------------------------------------------
8H128- 44 32.1 38.1 35.1 S .E. Varieties 
8H128-139 32.7 39.9 36.3 N Rates 
Bodallin 30.4 34.4 32.4 Var*Nrate 
Karn 32.6 34.4 33.5 
Kau 31.0 38.8 34.9 
31.7 37.1 
(f) Single kernel weight (mg) 
N 0 N 25 Mean 
------------------------------------------
81W28- 44 28.4 28.9 28.7 S.E. Varieties 
81W28-139 31.2 31.4 31.3 N Rates 
Bodallin 32.8 31.1 32.0 Var*Nrate 
Karn 29.2 30.9 30.1 
Kau 29.3 30.7 .30. 0 
30.2 30.6 
Iahle ~ Effect of Variety and Irrigation on Yield Components 
(a) Dry weight (gjsqm.) 
-44 -139 Bodallin Kam 
Cont. Irr. 1 1062.3 
Good Finish I 437.9 
Control 1 431.2 
643.8 
1171.1 
431.1 
520.8 
707.7 
S.E. of difference - Irrigation 
Varieties 
Irr*Var 
914.8 
478.3 
494.9 
629.3 
1048.1 
453.9 
462.9 
655.0 
Kau 
1078.1 
500.0 
424.1 
667.4 
Mean 
1054.9 
460.2 
466.8 
Irr*Var (same level of Irr) 
49.56 *** 
41.58 
81.28 
72.02 
(b) Grain yield (g/sqm.) 
-44 -139 Bodallin Kam 
Cont. Irr. I 446.7 
Good Finish 1 193.6 
Control 1 177.0 
272.4 
538.8 
191.3 
210.7 
313.6 
376.3 
224.6 
206.3 
269.1 
S.E. of difference - Irrigation 
Varieties 
Irr*Var 
427.5 
201.3 
192.0 
273.6 
Kau 
472.9 
218.7 
176.7 
289.4 
Irr*Var (same level of Irr) 
Mean 
452.4 
205.9 
192.5 
29.26 *** 
22.15 
45.10 (<.10) 
38.37 
1. 79 
1.13 *** 
2.53 
1.09 * 
.69 
1.54 
(c) Harvest index 
-44 -139 Bodallin Kam Kau Mean 
Cont. Irr. I 
Good Finish I 
Control I 
0.418 
0.440 
0.403 
0.458 
0.442 
0.404 
0.411 
0.464 
0.416 
0.408 
0.430 
0.414 
0.436 
0.434 
0.416 
0.426 
0.442 
0. 411 
0.420 0.435 0.430 0.417 0.429 . --------------------------------------------------------------S.E. of difference - Irrigation 
Varieties 
Irr*Var 
Irr*Var (same level of Irr) 
(d) Head number (No.jsqm.) 
-44 -139 Bodallin Kam 
Cant. Irr. I 249. 5 
Good Finish 1 163.2 
Control I 15S.2 
190.3 
302.5 
145.7 
170.2 
206.1 
329.2 
199.0 
193.7 
240.6 
S.E. of difference - Irrigation 
Varieties 
Irr*Var 
298.0 
181.2 
180.5 
219.9 
Kau 
280.7 
171.0 
149.0 
200.2 
Irr*Var (same level of Irr) 
(e) Kernel number (No.jsqm.) 
-44 -139 Bodallin Kam 
Cont. Irr. I 11475 
Good Finish I 5880 
Control I 5984 
7780 
13021 
5248 
6721 
8330 
S.E. of difference - Irrigation 
Varieties 
Irr*Var 
9609 
6240 
6615 
7488 
10872 
5853 
6277 
7667 
Kau 
12144 
6286 
5742 
8057 
Irr*Var (same level of Irr) 
(f) Kernels/head 
Cont. Irr. I 
Good Finish I 
Control I 
-44 
45.7 
36.0 
38.1 
39.9 
-139 Bodallin Kam 
42.9 
35.9 
39.9 
39.6 
29.1 
31.1 
34.4 
31.5 
36.5 
31.5 
34.4 
34.1 
Kau 
43.2 
36.9 
38.8 
39.7 
S.E. of difference - Irrigation 
Varieties = 
Irr*Var 
Irr*Var (same level of Irr) 
0.013 
0.008 
0.018 * 
0.014 
Mean 
292.0 
172.0 
170.3 
14.17 *** 
11.44 *** 
22.69 
19.81 
Mean 
11424 
5901 
6268 
656.5 *** 
492.5 
1006.6 * 
853.1 
Mean 
39.5 
34.3 
37.1 
1.36 * 
1. 55 *** 
2. 77 (<.10) 
2.69 
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(g) Single kernel weight (mg.) 
-44 -139 Bodallin Kam 
Cont. Irr. I 38.8 
Good Finish 1 32.7 
Control I 28.9 
33.5 
41.1 
36.7 
31.4 
36.4 
S.E. of difference - Irrigation 
Varieties 
Irr*Var 
39.1 
35.4 
31.1 
35.2 
39.3 
33.4 
30.9 
34.6 
Kau 
38.5 
34.3 
30.7 
34.5 
Irr*Var (same level of Irr) 
Mean 
39.4 
34.5 
30.6 
.92 *** 
.96 (<.10) 
1. 75 
1. 67 
C(1 
TRIAL 87GE66 
Effect of Sowing Rate on Yield of Wheat Lines Differing in Tillering Pattern 
Arns 
To determine the response to sowing rate of a number of pairs of wheat lines 
differing in tillering capacity. 
TRIAL DETAILS 
The trial was sown into pasture residue on a red sandy clay loam soil at 
Tenindewa (T. Critch). The trial site was spray-topped in 1986, cultivated by 
T.Critch on opening rain and re-cultivated prior to sowing. A randomised block 
trial design was used. The following wheat genotypes differing in tillering 
were compared: Kau (low tillering) & Kam (normal tillering), 81W28-44+226(low) 
& 81W28-139+180(normal), Bd 1U(low) & Bd 1M(normal), Bd 10U(low) & Bd 
10M(normal), Gutha, Bodallin. Kau and Kam are near-isogenic lines from 
cultivar Kite, the 81W28- lines are from a Bodallinjoligoculm cross, and the 
"Bd" lines are near-isogenic pairs of lines from cultivar Bodallin. The trial 
was sown on 10/6/87 at 30, 45 and 60 kg/ha. sowing rates. DAP was applied at 
sowing at 91 kg/ha. The trial site received the following herbicide, 
insecticide and fungicide applications: 
Sprayseed 9/6/87 11/ha; Glean 9/6/87 15g/ha; Diuron 0.351/ha + MCPA 0.401/ha 
. on 8/7/87; Buckshot 3/8/87 11/ha; Decis 10/7/87 0.51/ha; Tilt 27/8/87 
0.251/ha. 
RESULTS AND DISCUSSION 
Four pairs of lines of similar or near-isogenic background were compared. No 
consistent effect of tillering capacity could be detected for any yield 
component (Tables 1 and 2), although some genotypes differed significantly 
with respect to yield, harvest index, seeds/head and seed size .. The normal 
tillering line Bd 10M (o/Bodallin) produced the highest yield. Sowing rate 
only affected harvest index, seeds/head and seed size, and there was no 
significant genotype * rate interaction for any of the characters measured. 
This trial supports others which have indicated that there is no clear 
advantage from reduced tillering. However, many low tillering lines have 
similar yield potential to current varieties, and further breeding and 
selection is warranted. 
Tables ~ Effect of Sowing Rate on Genotypes Differing in Tillering 
(a) Grain yield (kg.fha.) 
30 45 60 Mean 
-----------------------------------------------
Bd 10M 1837 1820 1791 
Bd 10U 1739 1628 1728 
Bd 1M 1555 1656 1740 
Bd 1U 1631 1576 1553 
Bodallin 1601 1662 1519 
Gutha 1602 1551 1488 
Kam 1484 1476 1658 
Kau 1420 1371 1735 
W28-139 1409 1400 1607 
W28-44 1421 1569 1456 
1570 1571 1627 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
82.5 
45.2 
143.0 
1816 
1698 
1650 
1587 
1594 
1547 
1539 
1508 
1472 
1482 
** 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
(b) Hectoliter Weight 
-----------------------------------------------
30 45 60 Mean 
-----------------------------------------------
Bd 10M 83.2 76.7 78.4 
Bd 10U 77.6 78.0 77.5 
Bd 1M 78.6 78.4 78.8 
Bd 1U 77.0 77.4 77.9 
Bodallin 77.9 77.9 77.5 
Gutha 77.1 77.2 77.2 
Kam 73.8 ,79.4 74.2 
Kau 74.8 73.8 75.2 
W28-139 72.8 72.6 78.8 
W28-44 72.4 70.1 71.3 
76.6 76.2 76.7 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
(c) Screenings (%) 
79.4 
77.7 
78.6 
77.4 
77.8 
77.2 
75.8 
74.6 
74.8 
71.3 
1. 590 *** 
.871 
2.753 
-----------------------------------------------
30 45 60 Mean 
-----------------------------------------------Bd 10M 2.32 2.00 1.77 
Bd 10U 2.47 2.82 1.92 
Bd 1M 2.57 2.50 2.23 
Bd 1U 2.39 1.93 1.82 
Bodallin 2.51 2.37 2.58 
Gutha 2.32 2.55 2.56 
Kam 2.05 2.68 3.04 
Kau 3.02 2.73 3.17 
W28-139 5.02 4.68 3.68 
W28-44 2.20 2.92 2.81 
2.69 2.72 2.56 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
(d) Dry Weight (g/sqm.) 
30 45 60 
Bd 10M 635.4 523.5 583.8 
Bd 10U 456.1 455.9 516.8 
Bd 1M 417.5 355.0 518.7 
Bd 1U 589.6 455.4 343.2 
Bodallin 493.7 482.4 468.9 
Gutha 451.5 473.4 373.4 
Kam 401.6 430.5 420.0 
Kau 419.9 561.6 420.4 
W28-139 414.8 475.0 421.5 
W28-44 451.5 513.1 492.1 
2.03 
2.40 
2.43 
2.05 
2.48 
2.47 
2.59 
2.97 
4.46 
2.64 
.291 *** 
.160 
.504 
Mean 
580.9 
476.3 
430.4 
462.8 
481.7 
432.8 
417.4 
467.3 
437.1 
485.5 
-----------------------------------------------
473.2 472.6 455.9 
-----------------------------------------------
S.E. of diff. between Varieties 50.08 
S.E. of diff. between Sowing rates 27.43 
S.E. of diff. between Var*Rate 86.74 
(e) Grain Yield (gjsqm.) 
30 45 60 Mean 
---------- ------------------------------------
Bd 10M 285.3 219.8 231.4 245.5 
.Bd 10U 194.2 193.0 208.9 198.7 
Bd 1M 184.3 146.2 206.6 179.0 
Bd 1U 252.1 184.4 143.0 193.2 
Bodallin 215.8 204.7 200.6 207.0 
Gutha 184.2 189.2 148.5 174.0 
Kam 157.2 169.2 163.6 163.4 
Kau 175.9 235.0 170.6 193.8 
W28-139 177.0 212.3 172.2 187.1 
W28-44 185.2 207.0 192.4 194.8 
---------- ------------------------------------
201.1 196.1 183.8 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
(f) Harvest Index 
22.50 (<.01) 
12.32 
38.98 
-----------------------------------------------
30 45 60 Mean 
-----------------------------------------------
Bd 10M .449 .418 .396 
Bd 10U .421 .423 .404 
Bd 1M .446 .414 .399 
Bd 1U .426 .400 .417 
Bodallin .438 .420 .427 
Gutha .410 .399 .398 
Kam .390 .390 .391 
Kau .418 .410 .404 
W28-139 .427 .446 .408 
W28-44 .412 .403 .392 
.424 .412 .404 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
(g) Head Number (No.fsqm.) 
30 45 60 
.421 
.416 
.420 
.415 
.428 
.402 
.390 
.411 
.427 
.402 
.012 * 
.006 ** 
.020 
Mean 
-----------------------------------------------
Bd 10M 217.3 179.3 206.3 
Bd 10U 130.6 149.3 181.0 
Bd 1M 158.0 131.0 199.3 
Bd 1U 187.6 159.0 136.0 
Bodallin 185.0 194.0 204.0 
Gutha 187.3 200.0 172.6 
Kam 156.3 162.6 184.0 
Kau 168.6 201.0 171.6 
w28..:139 139.6 172.6 149.3 
W28-44 160.6 167. 3. 186.6 
169.1 171.6 179.1 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
201.0 
153.6 
162.7 
160.8 
194.3 
186.6 
167.6 
180.4 
153.8 
171.5 
= '18.09 
9.91 
= 31.34 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
(h) Kernel Number (No.jsqm.) 
30 45 60 Mean 
---------- --------------------------- --------
Bd 10M 8260 5939 6240 
Bd 10U 5374 5095 5524 
Bd 1M 5226 4277 5697 
Bd 1U 6919 4881 3862 
Bodallin 6563 6154 5838 
Gut ha 5504 5313 4278 
Kam 5314 5603 5231 
Kau 5989 7618 5617 
W28-139 5544 6201 5228 
W28-44 6218 6554 6406 
---------- ---------------------------
6091 5763 5392 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
( i) Seeds/Head 
6813 
5331 
5067 
5221 
6185 
5032 
5382 
6408 
5658 
6392 
--------
666.2 (<.01) 
364.9 
1153.9 
-----------------------------------------------
30 45 60 Mean 
-----------------------------------------------Bct 10M 38.1 33.7 30.1 
Bd 10U 41.0 35.5 30.4 
Bd 1M 32.8 33.6 28.5 
Bd lU 37.1 29.9 28.4 
Bodallin 35.6 31.9 28.8 
Gutha 29.5 26.5 25.0 
Kam 34.2 33.8 28.3 
Kau 35.4 36.9 32.8 
W28-139 39.0 35.9 35.2 
W28-44 38.8 39.2 34.4 
36.1 33.7 30.2 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
(j) Single Kernel Weight (mg.) 
30 45 60 
34.0 
35.6 
31.6 
31.8 
32.1 
27.0 
32.1 
35.0 
36.7 
37.4 
1. 64 *** 
.89 *** 
2.84 
Mean 
-----------------------------------------------
Bd 10M 34.6 36.8 37.0 36.1 
Bd 10U 35.6 37.8 37.8 37.1 
Bd 1M 35.5 34.3 36.2 35.4 
Bd 1U 36.3 37.7 37.0 37.0 
Bodallin 32.8 33.2 34.3 33.4 
Gutha 33.6 35.5 34.7 34.6 
Kam 29.6 29.9 31.2 30.2 
Kau 29.3 30.3 30.3 29.9 
W28-139 32.7 34.0 32.8 33.2 
W28-44 29.8 31.5 30.0 30.4 
33.0 34.1 34.1 
-----------------------------------------------
S.E. of diff. between Varieties .70 *** 
S.E. of diff. between Sowing rates .38 ** 
S.E. of diff. between Var*Rate 1.22 
to\ 
TRIAL 87GE67 
Effect of Sowing Rate on Yield of Wheat Lines Differing in Tillering Pattern 
AIMS 
To determine the response to sowing rate of a number of pairs of wheat lines 
differing in tillering capacity. 
TRIAL DETAILS 
The trial was sown into lupin stubble on a red sandy clay loam soil at Morawa 
Agricultural School. The trial site was cultivated on the opening rain. A 
randomised block trial design was used. The following wheat genotypes 
differing in tillering were compared: Kau (low tillering) & Kam (normal 
tillering), 81W28-44+226(low) & 81W28-139+180(normal), Bd 1U(low) & Bd 
1M(normal), Bd 10U(low) & Bd 10M(normal), Gutha, Bodallin. Kau and Kam are 
near-isogenic lines from cultivar Kite, the 81W28- lines are from a 
Bodallinjoligoculm cross, and the "Bd" lines are near-isogenic pairs of lines 
from cu1tivar Bodallin. The trial was sown on 11/6/87 at 30, 45 and 60 kg/ha. 
sowing rates. DAP was applied at sowing at 91 kg/ha. The trial site received 
the following herbicide applications: Glean 1/7/87 15g/ha; Combine 21/ha on 
3/8/87. Growing season rainfall was 182mm. 
RESULTS AND DISCUSSION 
·Four pairs of lines of similar or near-isogenic background were compared. Low 
rainfall resulted in limited dry matter production and low yields. There was 
no consistent effect of sowing rate on yield or grain quality. The "Bd" lines 
bred by Dr. R. Richards (CSIRO) produced yields equal to, or better than, 
varieties Gutha and Bodallin. 
This trial supports others which have indicated that there is no 
advantage from reduced tillering. However, many low tillering lines 
similar yield potential to current varieties, and further breeding 
selection is warranted. 
~ ~ Effect of Sowing Rate on Genotypes Differing in Tillering 
(a) Grain yield (kg.fha.) 
30 45 60 Mean 
------~----------------------------------------
Bd 10M 942 1043 1027 1004 
Bd 10U 959 952 1024 978 
Bd 1M 1116 928 1057 1033 
Bd 1U 1002 889 1040 977 
Bodallin 933 949 1059 980 
Gutha 995 982 917 965 
Kam 831 775 922 843 
Kau 905 937 872 905 
W28-139 975 767 958 900 
W28-44 900 887 883 890 
-----------------------------------------------
956 911 976 
-----------------------------------------------
S.E. of diff. between Varieties 45.7 ** 
S.E. of diff. between Sowing rates = 25.0 * 
S.E. of diff. between Var*Rate = 79.1 
clear 
have 
and 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
(b) Hectoliter Weight 
-----------------------------------------------
30 45 60 Mean 
-------------------------------------- --------
Bd 10M 65.7 67.9 68.5 67.4 
Bd 10U 67.2 66.9 68.0 67.4 
Bd 1M 69.0 66.9 69.6 68.5 
Bd lU 68.9 68.9 67.9 68.6 
Boda1lin 67.5 68.8 72.0 69.4 
Gutha 67.3 66.9 64.9 66.3 
Kam 70.1 67.0 67.9 68.3 
Kau 70.2 67.9 67.1 68.4 
W28-139 67.9 65.3 67.7 67.0 
W28-44 64.1 64.2 63.9 64.0 
------------~------------------------- --------
67.8 67.1 67.7 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
(c) Screenings (%) 
.84 *** 
.46 
1. 46 * 
-----------------------------------------------30 45 60 Mean 
-----------------------------------------------Bd 10M 7.5 6.2 6.8 
Bd 10U 9.4 8.7 8.1 
Bd 1M 8.2 9.9 6.2 
Bd 1U 7.2 8.1 6.6 
Bodallin 9.1 9.9 8.4 
Gutha 4.8 7.5 12.0 
Kam 7.6 6.2 8.3 
Kau 8.3 6.5 7.4 
W28-139 6.3 10.4 6.8 
W28-44 7.5 9.5 5.0 
7.6 8.3 7.6 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing rates 
S.E. of diff. between Var*Rate 
6.8 
8.7 
8.1 
7.3 
9.2 
8.1 
7.3 
7.4 
7.8 
7.3 
1. 08 
.59 
1.88 * 
TRIAL 87GE68 
Yield Assessment of Low Tillering Wheat Lines 
AIMS 
To assess the yield potential of low tillering wheat lines from a number of 
breeding programmes, compared with conventional varieties. 
TRIAL DETAILS 
The trial was sown into pasture residue on a red sandy clay loam soil at 
Tenindewa (T. Critch). The trial site was spray-topped in 1986, cultivated by 
T.Critch on opening rain and re-cultivated prior to sowing. A randomised block 
trial design was used. Forty wheat genotypes differing in tillering were 
compared with standard cultivars Gutha, Bodallin and Eradu. The trial was sown 
on 10/6/87 at 50 kg/ha. DAP was applied at sowing at 91 kg/ha. The trial 
received the following herbicide, insecticide and fungicide applications: 
Sprayseed 9/6/87 11/ha; Glean 9/6/87 15g/ha; Diuron 0.351/ha + MCPA 0.401/ha 
on 8/7/87; Buckshot 3/8/87 11/ha; Decis 10/7/87 0.51/ha; Tilt 27/8/87 
0.251/ha. Growing season rainfall was 164mm. 
RESULTS AND DISCUSSION 
Due to low rainfall during the early part of the season, large genotypic 
differences in tilllering were not expected, and peak tiller density was not 
assessed. Results from trial 87GE70, at the same site, indicate that such 
differences did exist. However, drought conditions near anthesis caused rapid 
tiller death, and all genotypes except Millewa had less than 250 headsjsqm. 
The genotypes had similar dry matter production, but significant differences 
were observed for all yield components. 
Eradu and Gutha produced the highest yields and hectoliter weights, and lowest 
levels of screenings. Eleven lines exhibited poor plant type or lodging 
susceptibility, and a further 12 lines yielded poorly in this trial and an 
identical trial at Morawa (87GE69). These lines are indicated in Table 1. A 
number of very low tillering "gigas" lines showed marked sensitivity to water 
stress; this may be an undesirable trait linked to the "gigas" character. 
A number of lines should be maintained in breeding and testing programmes. 
- However, there is no indication that lines should be retained solely on the 
basis of reduced tillering. 
I 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.Tah.ll ]._;_ Machine harvested yield and grain quality factors 
lines differing in tillering. 
--------------------------------------------------------
Grain Hectoliter Screenings 
Yield Weight 
kg/ha kg/hl % 
--------------------------------------------------------
Bodallin 
Eradu 
Gutha 
Millewa 
RR-Eu4U 
RR-Eu9M 
RR-Eu9U 
W28-114+ 
W28-12+ 
W28-139+ 
W28-40+ 
W28-44+ 
W29-130+ 
W29-249+ 
W29-283 
W29-77 
W30-11 
W30-18+ 
W30-184+ 
W30-2+17 
W30-69+ 
W30-7 
W30-78+ 
W30-8+86 
W30-92+ 
W31-101+ 
W31-13+ 
W31-144+ 
W31-221+ 
W31-27 
W31-292+ 
W31-90+ 
W31-97+ 
W31-98+ 
WU-12 
WU-37RB 
WU-3RB 
WU-45 
WU-53RB 
WU-69RB 
Std. Err. 
1586 
1770 
1717 
1412 
1459 
1607 
1417 
1400 
1189 
1428 
1005 
lL· 27 
-- :J6 
1401 
1600 
1654 
1500 
1473 
1347 
1471 
1400 
1268 
1279 
1328 
1396 
1234 
1352 
1353 
1143 
1289 
1275 
1405 
1421 
1257 
968 
1386 
1455 
1488 
862 
1090 
101 
*** 
77.2 
79.5 
78.6 
77.7 
76.7 
77.8 
74.8 
71.2 
73.2 
71.4 
72.5 
70.7 
73.1 
66.5 
69.7 
72.1 
77.7 
73.0 
69.5 
74.5 
73.5 
72.8 
72.5 
70.5 
73.1 
66.7 
72.1 
70.7 
74.1 
67.2 
70.0 
73.9 
72.8 
71.1 
67.5 
68.7 
67.0 
71.8 
65.7 
67.1 
1.3 
*** 
L Lodging susceptible 
2.6 
1.5 
1.7 
8.1 
2.0 
1.9 
2.2 
1.9 
2.4 
3.2 
2.8 
2.4 
2.1 
3.0 
4.0 
2.5 
4.6 
1.8 
3.5 
2.9 
2.2 
2.6 
5.4 
3.9 
3.8 
3.3 
3.8 
4.1 
5.3 
2.4 
5.3 
3 .. 7 
3.0 
5.0 
3.4 
3.1 
3.3 
2.7 
5.4 
3.3 
0.8 
*** 
# Low yielding (87GE68 andjor 87GE69) 
* = Poor plant type 
L 
11 
L 
L 
L 
# 
L 
L 
L 
# 
L 
# 
L 
# 
L 
11 
L 
# 
# 
11 
11 
# 
# 
11 * 
# 
# * 
* 
# 
# * 
# * 
11 
for varieties and 
.T..a..b.l.e 2..;_ Hand sampled dry weight, grain yield and yield for 
I 
components 
varieties and lines differing in tillering. 
I -------------------------------------------------------~----------------
Dry Grain Harvest Head Seed Seeds 1000 
Weight Yield Index No. No. /head Grain 
I gjsqm. gjsqm. jsqm. /sqm. Wt.(g) ------------------------------------------------------------------------
Bodallin 485.0 194.8 0.403 226.2 6503 28.4 30.1 
Eradu 486.2 196.7 0.406 223.1 6329 28.4 31.1 I Gutha 441.6 175.3 0.377 175.6 5433 30.0 32.0 
Millewa 543.8 199.0 0.365 273.1 8071 29.6 24.5 
RR-Eu4U 524.7 187.7 0.357 189.3 6600 35.9 28.3 
RR-Eu9M 540.3 197.5 0.369 231.2 6090 26.4 32.1 I RR-Eu9U 495.8 185.3 195.6 6231 -~, c__' 0.374 31.7 29.5 
W28-114+ 467.6 172.0 0.367 179.3 5845 32.5 29.3 
W28-12+ 413.3 126.4 0.310 167.5 4017 24.2 31.1 
I ,J W28-139+ 440.7 157.0 0.352 157.5 5544 ''35. 2 28.1 W28-40+ 489.8 129.2 0.262 175.6 4240 24.3 30.3 
W28-44+ 475.9 169.5 0.358 167.5 5895 35.3 28.7 
W29-130+ 488.3 189.6 0.388 188.7 5854 31.2 32.4 I W29-249+ 430.8 138.1 0.325 186.2 5195 27.9 26.6 
W29-283 540.0 209.6 0.387 200.6 6830 33.4 31.2 
W29-77 542.2 205.5 0.379 235.6 6797 28.8 30.2 
W30-11 416.3 140.3 0.338 188.7 5460 28.6 26.2 I W30-18+ 590.1 201.5 0.341 210.6 6310 29.9 31.7 
W30-184+ 606.4 185.7 0.304 211.2 6604 31.7 27.8 
W30-2+17 581.8 211.8 0.364 205.6 7275 35.3 29.0 I W30-69+ 491.1 174.2 0.350 190.6 5863 30.7 29.7 W30-7 430.8 136.6 0.321 201.8 4482 22.5 30.5 
W30-78+ 445.6 147.6 0.337 186.2 6110 33.0 24.1 
W30-8+86 558.7 191.1 0.340 179.3 8092 43.9 25.2 I W30-92+ 440.8 152.5 0.349 172.5 5358 31.8 28.5 
W31-101+ 379.1 123.7 0.325 175.0 4744 26.6 25.9 
W31-13+ 572.3 200.3 0.350 206.2 7299 35.5 27.4 
I W31-144+ 477.4 159.0 0.335 176.2 5965 33.7 26.7 W31-221+ 517.5 144.4 0.280 187.5 5173 27.3 27.8 
W31-27 464.6 150.5 0.325 152.5 5148 33.8 29.0 
W31-292+ 504.4 160.8 0.319 223.7 6132 28.2 26.2 
I= W31-90+ 414.1 138.6 0.330 153.1 4810 31.2 28.5 W31-97+ 414.1 146.2 0.352 137.5 4924 36.0 29.5 
W31-98+ 471.3 138.5 0.294 190.0 4861 25.7 28.7 
WU-12 327.0 108.2 0.327 139.3 3726 26.9 28.8 I WU-37RB 459.1 173.3 0.378 225.0 6617 29.4 26.1 
WU-3RB 518.2 180.8 0.349 240.0 7148 29.6 25.2 
WU-45 456.4 170.3 0.369 162.5 5905 36.1 28.6 
I WU-53RB 396.7 122.7 0.317 136.8 4165 33.5 29.6 WU-69RB 446.3 138.2 0.309 224.3 5546 24.6 24.9 
------------------------------------------------------------------------
Std. Err. 76.9 29.6 0.023 29.2 1056 3.4 1.3 I n. s. ** *** *** ** *** *** ------------------------------------------------------------------------
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TRIAL 87GE69 
Yield Assessment of Low Tillering Wheat Lines 
A~S 
To assess the yield potential of low tillering wheat lines from a number of 
breeding programmes, compared with conventional varieties. 
TRIAL DETAILS 
The trial was sown into lupin stubble on a red sandy clay loam soil at Morawa 
~ Agricultural School. The trial site was cultivated on the opening rain. A 
randomised block trial design was used. Forty wheat genotypes differing in 
tillering were compared with standard cultivars Gutha, Bodallin and Eradu. The 
trial was sown on 11/6/87 at 30, 45 and 60 kg/ha. sowing rates. DAP was 
applied at sowing at 91 kg/ha. The trial received the following herbicide 
applications: Glean 1/7/87 15g/ha; Combine 21/ha on 3/8/87. Growing season 
rainfall was 182mm. 
RESULTS AND DISCUSSION 
Growth and yield of all lines was low due to low seasonal rainfall. Few lilnes 
produced yields equal to the commercial cultivars, and many lines had very low 
hectoliter weight and high levels of screenings. All lines with high levels of 
screenings (e.g. >12%) were also low yielding. 
See report on 
trial. Details 
report. 
Trial 87GE68 for further discussion of the results 
of plant type characteristics are given in Table 1 
of 
of 
this 
that 
~ ~ Machine harvested yield and grain quality factors for varieties and 
lines differing in tillering. 
--------------------------------------------------------
Grain Hectoliter Screenings 
Yield- Weight 
kg/ha kg/hl % 
--------------------------------------------------------Bodallin 1112 70.5 7.6 
Eradu 1186 72.1 6.1 
Gutha 1094 68.7 7.5 
Mil1ewa 932 68.6 17.1 
RR-Eu4U 837 70.4 11.2 
RR-Eu9M 1126 70.9 5.2 
RR-Eu9U 981 65.7 11.8 
W28-114+ 950 61.8 10.8 
W28...,12+ 584 65.4 11.4 
W28-139+ 836 66.0 9.7 
W28-40+ 399 63.7 8.5 
W28-44+ 861 63.4 7.0 
W29-130+ 1102 61.9 7.7 
W29-249+ 952 58.3 6.8 
W29-283 1045 60.2 13.4 
W29-77 936 59.1 9.7 
W30-ll 794 70.9 12.4 
W30-18+ 977 61.4 9.4 
W30-184+ 790 60.2 11.1 
W30-2+17 723 65.7 9.3 
W30-69+ 931 64.1 10.0 
W30-7 946 63.7 7.5 
W30-78+ 704 63.5 15.0 
W30-8+86 700 61.4 12.6 
W30-92+ 601 63.8 11.7 
W31-101+ 671 59.8 9.5 
W31-13+ 882 65.0 10.7 
W31-144+ 609 64.0 18.7 
W31-221+ 768 62.1 15.8 
W31-27 689 58.0 6.4 
W31-292+ 672 60.8 11.0 
W31-90+ 846 65.2 11.8 
W31-97+ 907 69.3 9.2 
W31-98+ 747 63.8 13.4 
WU-12 349 62.3 7.8 
WU-37RB 618 63.4 7.9 
WU-3RB 561 59.3 12.9 
WU-45 1010 63.1 9.2 
WU-53RB 398 61.5 9.2 
WU-69RB 540 61.4 8.4 
------------------------------------------------------Std. Err. 107 2.1 2.9 
*** *** *** 
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PROJECT TITLE 
Early Maturity and Early Sowing of Cereals to Maximise Yields in Low Rainfall 
Areas 
BACKGROUND AND INDUSTRY SIGNIFICANCE 
Earlier maturity has been postulated as a avenue of cereal yield improvement 
in low rainfall areas, particularly on soils of poor water holding capacity. 
Trial data suggests that early maturing wheat and barley varieties are 
advantageous in marginal areas and for late sowings, but.that medium and long-
duration varieties may be better suited to early sowings in higher rainfall 
sites. This trial programme assesses the value of optimal variety selection at 
several sites and sowing dates. 
TRIALS 
Data from the following trials are reported: 
87C66 Effect of Maturity and Sowing Date on Wheat and Barley. (Chapman) 
Two similar trials at North Mullewa and East Chapman were not harvested due to 
severe drought and high weed populations, respectively. Dr J. Hamblin's 
summary reports the results of three further sowing date trials. 
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TRIAL 87C66 
Effect of Maturity and Sowing Date on Wheat and Barley. 
AIMS 
To assess the value of optimum choice of variety (maturity) for different 
sowing dates and rainfall cropping zones. 
TRIAL DETAILS 
The trial was direct drilled into pasture residue on a red loamy sand soil at 
Chapman Research Station at three sowing dates: 19/5/87, 12/6/87, 2/7/87. The 
following wheat and barley cultivars which covered a wide range of growth 
duration were tested: Aroona, Millewa, Eradu, Gutha, Canna, Bodallin, Kulin 
and QT8132 wheat, and Stirling, O'Connor, IB 286, CMB 73-375 barley. A split 
plot design (Dates(main)*Varieties(sub)) was used. All cultivars were sown at 
45 kg/ha, and 91 kg/ha DAP was drilled with the seed. The trial area received 
the following herbicide and fungicide treatments: Roundup CT 1 1/ha.; Hoegrass 
1 1/ha.; Barrel 1 1/ha.; Baytan (barley seed) 225ppm 
RESULTS AND DISCUSSION 
Direct drilling resulted on good plant establishment for the second and third 
sowings. However, plant establishment was poor for wheat plots at the early 
sowing due principally to insect damage. Barley plots received some 
insecticidal protection from Baytan. No pathogenic root diseases could be 
isolated. Brome and barley grass weeds were also a major problem for the early 
sowing. The short-statured barley CMB 73-375 suffered from strong grass 
competition. Ryegrass was more evident for the later sowings and readily 
controlled using Hoegrass. Due to these problems, the yield data for wheat and 
barley have been analysised both separately, and together (2 dates only). 
Despite insect damage and greater weed competition, yields of barley line IB 
286 was significantly higher at the early sowing (Table 1), and had identical 
yield to cultivar Stirling; both out-yielded cultivar O'Connor. Wheat 
cultivars Bodallin, Gutha and Kulin yielded similarly to barley at the mid-
and late sowings. Gutha was the highest yielding wheat, while the very early 
line QT 8132 yielded lowest. 
Except for the poor yield of O'Connor barley when sown late, there was no 
strong indication of variety * sowng date interactions. This topic will be 
investigated further during 1988. 
~~Effect of Sowing Date on Barley Yield (kg.fha.) 
1 Early Mid Late Mean I 
1-----------------------------------------------l 
ICMB 73-3751 840 1270 1100 I 1070 I 
liB 286 I 3030 2690 1880 I 2533 I 
IOConnor I 2920 2720 1410 I 2350 I 
!Stirling I 2960 2810 1890 I 2553 I 
1-----------------------------------------------l 
1 2437 2372 1570 I 
-----------------------------------------------
S.E. of diff. between Varieties 119 ** 
S.E. of diff. between Sowing dates 143 *** 
S.E. of diff. between Var*Date 229 *** 
S.E. of diff. between Var*Date (same Date) 207 
I \ I 
~~Effect of Sowing Date on Wheat and Barley Yield (kg.jha.) 
Mid Late Mean! 
-----------------------------------------------1 
Barley I I I 
CMB 73-375 I 1270 1100 I 1185 I 
IB 286 I 2690 1880 I 2285 I 
OConnor I 2720 1410 1 2065 I 
Stirling I 2810 1890 I 2350 I 
~ I I I 
Aroona I 2350 1660 1 2005 I 
Bodallin I 2540 2030 I 2285 I 
Canna I 2300 1670 1 1985 1 
Eradu I 2350 2020 I 2185 I 
Gutha I 2620 2180 I 2400 I 
Kulin I 2550 2020 I 2285 I 
Millewa I 2530 1660 I 2095 I 
QT 8132 I 2080 1690 I 1885 I 
-----------------------------------------------1 
2400 1767 I 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing dates 
S.E. of diff. between Var*Date 
S.E. of diff. between Var*Date (same Date) 
154 ** 
97 *** 
230 * 
218 
Table 3: Effect of Sowing Date on Vheat Yield (kg.jha.) 
I Mid Late Mean 
1-----------------------------------------------l Aroona I 2350 1660 I 2005 
IBodallin I 2540 2030 I 2285 
ICanna I 2300 1670 I 1985 
I Eradu I 2350 2020 I 2185 
I Gutha I 2620 2180 I 2400 
I Kulin I 2550 2020 I 2285 
I Millewa I 2530 1660 I 2095 
I QT 8132 I 2080 1690 I 1885 
1-----------------------------------------------
l 2415 1866 
S.E. of diff. between Varieties 
S.E. of diff. between Sowing dates 
S.E. of diff. between Var*Date 
S.E. of diff. between Var*Date (same Date) 
159 * 
127 * 
246 
225 
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